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ABSTRACT
Objective: To assess and identify changes in the temporal trend in mortality from alcohol-attributable gastrointestinal diseases and 
their disease burden based on years of life lost (YLL) in Peru. Materials and methods: An ecological study of the death records of 
the Ministry of Health of Peru was conducted from 2003-2016. A gastrointestinal death attributable to alcohol was considered if 
the basic, intermediate, or final cause of death included ICD-10 codes: K70, K700-4, K709, K292, K852, and K860. Crude and 
age-adjusted mortality rates were calculated for the general population aged 15 or older and by sex, and YLL. Joinpoint regression 
analysis was performed to evaluate trends in mortality. Results: There were 11 148 deaths by alcohol-attributable gastrointestinal 
diseases, being more frequent in males (74.89%), in adults aged 45 years and above (83.67%), living in urban area (69.87%) and 
the Andes region (60.0%), and in subjects with liver disease (85.98%). Adjusted mortality rates varied from 6.21 (95% CI: 5.78-
6.63) in 2003 to 3.95 (95% CI: 3.67-4.22) in 2016. The trend of mortality decreased in the general population (APC: -6.17, 95% 
CI: -9.9 to -2.2, p=0.007) during the period 2008-2016. Deaths from the causes studied generated 224 545 YLL. Conclusions: 
A declining trend was found in gastrointestinal deaths attributable to alcohol in the period 2008-2016. The highest mortality 
occurred in males, individuals aged 45 years and above, living in urban areas and the Andes region.
Keywords: Alcohol-related disorders; Mortality; Liver cirrhosis (source: MeSH NLM).

RESUMEN
Objetivo: Evaluar e identificar los cambios en la tendencia temporal en mortalidad debida a las enfermedades gastrointestinal 
causadas por el alcohol y su carga de enfermedad basada en años de vida potencialmente perdidos (AVPP) en Perú. Material 
y métodos: Un estudio ecológico de los reportes de muerte del Ministerio de Salud del Perú entre 2013 a 2016. Se consideró 
una enfermedad gastrointestinal asociada al alcohol si la causa final o básica o intermedia de la muerta incluía los códigos CIE 
10: K70, K700-4 K709 K292 K852 y K860. Los índices de mortalidad bruta y ajustada a la edad se calcularon para población 
general mayor de 15 años y por sexo y AVPP. Se realizaron análisis de regresión joinpoint para evaluar las tendencias en 
mortalidad. Resultados: Hubieron 11 148 muertes por enfermedades gastrointestinal atribuidas al uso de alcohol, siendo más 
frecuente en hombres (74,89%), en personas de 45 a más años de edad (83,67%), pobladores de área urbana (69,87%), en 
la región de los Andes (60,0%) y en sujetos con enfermedad hepática (85,98%). La tasa de mortalidad ajustada varió de 6,21 
(95% IC 5,78 - 6,63) en 2003 a 3,95 (95% IC 3,67 - 4,22) en el  2016. La tendencia de la mortalidad disminuyó en la población 
general (APC: -6,17, 95% IC: -9,9 a -2,2, p=0,007) durante el periodo 2008-2016. Las muertes debidas a las causas estudiadas 
generaron 224 545 años perdidos. Conclusiones: Se encontró una tendencia decreciente en las muertes por enfermedades 
gastrointestinal atribuidas al alcohol en el periodo 2008-2016. La mortalidad más alta ocurrió en hombres, personas de 45 a 
más años, procedentes de áreas urbanas y de la región de los Andes.
Palabras clave: Trastornos relacionados con alcohol; Mortalidad; Cirrosis hepática (fuente: DeCS BIREME).

INTRODUCTION

Alcohol consumption is one of the main risk factors 
for reduced public health due to the significant burden 
of disease it produces, and it is related to around 60 
acute and chronic diseases (1,2). The direct and indirect 
harmful effects of alcohol on health are produced 
by three inter-related mechanisms: organ and tissue 

damage, dependence, and intoxication (3). Likewise, 
the potential damage attributable to alcohol is related 
to the volume, frequency, and quality of alcohol 
consumed (2,3). 

The need to control alcohol consumption was 
established in 2015 as part of the 17 Sustainable 
Development Goals (SDGs) defined by the United 
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Nations (UN) General Assembly (4). Compliance with 
this objective is relevant, considering that despite the 
decrease in alcohol-attributable mortality worldwide 
(from 44.6 in 2010 to 38.8 in 2016 per 100 000 
inhabitants) (4), the burden of disease by this substance 
is still high (4). For the region of the Americas, 5.5% of 
deaths and 6.7% of disability-adjusted life years (DALYs) 
were attributable to alcohol consumption in 2016 (4). 
In this region, alcohol consumption is frequent, with a 
lifetime prevalence higher than 50% (4).

Alcohol is a risk factor for the development of 
gastrointestinal diseases that can lead to death, 
especially hepatic cirrhosis and pancreatitis (4). 
For example, around 230 International Statistical 
Classification of Diseases and Related Health Problems- 
tenth edition (ICD-10) codes are related to alcohol, 
with digestive diseases being those with high alcohol-
attributable mortality (4). Of the total deaths attributable 
to alcohol worldwide in 2016, 21.3% were due to 
gastrointestinal diseases that originated 23.3 million 
DALYs due to alcohol intake (2,4).

It has been described that the leading causes 
of death from gastrointestinal diseases in Peru are 
hepatic cirrhosis, malignant tumors of the stomach and 
metastases to the liver and gallbladder, pancreas and 
colon (5.6). While alcohol consumption is related to these 
diseases, especially to hepatic cirrhosis as a specific 
cause for its development (7), there are no data on 
mortality or trends in disease burden for gastrointestinal 
diseases attributable to alcohol. Therefore, the objective 
of this study was to evaluate and identify the presence 
of temporary changes in mortality from gastrointestinal 
diseases, and the burden of alcohol-attributable disease 
measured in years of life lost (YLL) in Peru in the period 
from 2003 to 2016.

MATERIALS AND METHODS

An ecological study of the mortality by gastrointestinal 
disease attributable to alcohol in Peru during the 
period 2003-2016 was carried out using the database 
of deaths of the Ministry of Health of Peru (MINSA). 
This database was provided by MINSA after requesting 
it through its official online form (https://www.minsa.
gob.pe/portada/transparencia/solicitud/). It includes 
the reporting of death certificates at the national level 
containing the basic, intermediate and final cause of 
death using ICD-10 codes. The number of inhabitants 
for each year of study was obtained from the National 
Institute of Statistics and Informatics of Peru (http://
proyectos.inei.gob.pe/web/poblacion/)

The presence of the ICD-10 codes in the records of 
deaths served to generate the variable of interest for the 
analysis: death by gastrointestinal disease attributable 
to alcohol. Additionally, the data on sex, age at the 

time of death, the area of residence (urban/rural), and 
geographic domain (Coast/Andes/Amazon forest) of 
residence of the deceased.

For the study, the following ICD-10 death diagnoses 
were included: for hepatic causes, K70 codes 
(alcoholic liver disease), K70.0 (fatty alcoholic liver), 
K70.1 (alcoholic hepatitis), K70.2 (fibrosis and sclerosis 
of the liver), K70.3 (alcoholic hepatic cirrhosis), 
K70.4 (alcoholic liver failure), and K70.9 (alcoholic 
liver disease, not specified); for gastric causes, the 
K29.2 code (alcoholic gastritis) was included, and 
for pancreatic causes, codes K85.2 (alcohol-induced 
acute pancreatitis) and K86.0 (alcohol-induced chronic 
pancreatitis) were included.

Crude mortality rates were calculated for each year 
of study as well as the specific rates of death according 
to sex, by age groups (15-19, 20-24, 25-29, 30-34, 
35-39, 40-44, 45-49, 50-54, 55-59, 60-64, 65-69, 
70-74, 75-79, and 80 plus). In addition, age-adjusted 
rates were calculated for the Peruvian population older 
than 15 years, using the direct method utilizing the 
population standard of the World Health Organization 
(8). All rates were reported for every 100 000 inhabitants. 
No corrections were made for death sub-registry. The 
characterization of the condition of the area of urban 
and rural residence was carried out by the Supreme 
Decree N° 090-2011-PCM that contains the list of 
district municipalities in rural Peru, and the geographic 
domain was categorized using the classification of the 
Peruvian Institute of Data (http://usmp.edu.pe/idp/
distritos-datos/).

The YLL by gastrointestinal deaths related to alcohol 
consumption were calculated considering 80 years 
as the value of life expectancy for both sexes using 
the male life expectancy at birth of model 26 of the 
modified Princeton West life tables as the reference 
value (9). The total YLL were reported at the national 
level for all the years included in the study.

A joinpoint regression model was used for the 
identification of periods with significant changes in the 
mortality rate, that is, the years in which a significant 
change occurred in the linear slope of the temporal 
trend. The joinpoint regression analysis was carried out 
using the Joinpoint Trend Analysis Software v 4.6.0.0 
(Surveillance Research Program of the US National 
Cancer Institute) in order to identify possible changes 
with significant differences in the trends in deaths from 
gastrointestinal diseases related to alcohol consumption. 
The method applied identified union points according 
to the model with up to three points of change. The 
final model selected was the most adjusted method, 
with an annual percentage change (APC) based on the 
trend of each segment. All analyses were performed 
considering a p-value < 0,05 as significant.
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Ethics statement

This study did not require approval from an 
institutional ethics committee because it was an 
ecological study that uses grouped secondary data that 
does not have identifiers of individual subjects.

RESULTS

Between 2003 and 2016, a total of 11 148 deaths 
attributables to gastrointestinal diseases related to 
alcohol consumption were recorded, 8 349 (74.89%) of 
which occurred in males. Men had a mean age of 58.77 
± 14.93 and women 63.54 ± 15.32 years. The median 
age of the deceased was 60 (Interquartile Range (IQR): 
49-71). The highest number of deaths was presented in 
individuals aged 45 years and above (83.67%), with the 
highest gastrointestinal mortality attributable to alcohol 
being found in the age groups of 55-59, 60-64 and 65-69 
years, with 1 281, 1 275 and 1 263 deaths, respectively. 
Concerning the area of residence, 7 789 (69.87%) lived 
in an urban area. Regarding the geographic domain, 
the majority of deaths occurred in the Andes region 
with 6 689 cases, followed by the Coast region with 3 
274 (29.31%) and the Amazon forest region with 1 185 
deaths (10.63%) (Table 1).

Concerning the organ involved in gastrointestinal 
death attributable to alcohol, the liver was the organ 
most frequently involved with 987 deaths (85.98%), 
followed by the pancreas with 94 (8.19%) and 
gastrointestinal tract with 67 deaths (5.84%) (Table 1). 
Of the ICD-10 codes related to death attributable to 
alcohol consumption in Peru, the K70.3 code (alcoholic 
liver cirrhosis ) was the most frequently reported with 
9 830 deaths, followed by codes K70.9 (alcoholic liver 
disease, unspecified) and K70.4 (alcoholic liver failure) 
with 650 and 652 deaths, respectively (Table 2).

The adjusted mortality rates ranged from 6.21 (95% 
confidence interval [CI]: 5.78-6.63) in 2003 to 3.95 
(95% CI: 3.67-4.22) in 2016 for the total population 
(Table 3). In terms of sex, males presented the highest 
adjusted mortality rates varying from 9.68 (95% CI: 8.91-
10.45) in 2003 to 6.33 (95% CI: 5.83-6.83) in 2016.

For the total population, the joinpoint regression 
analysis found an initial period of increase in mortality 
between the years 2003 and 2008, although this was not 
significant (APC: 1.42, 95% CI: -6.7 to 10.2, p=0.710). 
On the other hand, a significant decrease in mortality was 
observed between 2008 and 2016 (APC: -6.17, 95% CI: 
-9.9 to-2.2, p=0.007) (Figure 1). In the period 2003-2008, 
males showed a non-significant rise in mortality (APC: 
0.89, 95% CI: -7.4 to 9.9, p=0.820), while from 2008 
to 2016 a significant decrease in mortality was presented 
(APC =-5.56, 95% CI: -9.5 to-1.5, p=0.013) (Figure 1). A 
non-significant increase in mortality was shown in women 

between 2003 and 2008 (APC: 3.06, 95% CI: -5.5 to 
12.4, p=0.451), and there was a significant decrease in 
mortality for the period 2008-2016 (APC:-8.08, 95% CI: 
-12.0 A-4.0, p=0.002) (Figure 1).

Regarding YLL, deaths from alcohol-related 
gastrointestinal diseases generated a total of 224 545 
YLL during the period 2003-2016, ranging from 12 543 
(2005) to 20 435 (2008).

DISCUSSION

The results of this study show, a decrease in 
gastrointestinal mortality attributable to alcohol for 
the total population during the study period (2003-
2016), with a significant declining trend in mortality 

Characteristics n %
Sex   

 Male 8,349 74.89
 Female 2,799 25.11

Age (median) 60 49-71*
Age group (years)

 15-19 24 0.22
 20-24 62 0.56
 25-29 137 1.23
 30-34 292 2.62
 35-39 529 4.75
 40-44 776 6.96
 45-49 1,074 9.63
 50-54 1,247 11.19
 55-59 1,281 11.49
 60-64 1,275 11.44
 65-69 1,263 11.33
 70-74 1,135 10.18
 75-79 881 7.90
 80+ 1,172 10.51

Area of residence
 Urban 7,789 69.87
 Rural 3,359 30.13

Geografic domain
 Coast 3,274 29.37
 Andes 6,689 60.00

 Amazon forest 1,185 10.63
Organ

 Liver 987 85.98
 Gastrointestinal tract 67 5.84
 Pancreas 94 8.19

Table 1. General characteristics of gastrointestinal 
mortality attributable to alcohol in Peru from 2003-2016.

* Interquartile range of  the median
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in both sexes from 2008 to 2016. The majority 
of gastrointestinal deaths attributable to alcohol 
consumption were related to liver diseases, with higher 
mortality in men, individuals living in urban areas, and 
in the Andes region.

Mortality from gastrointestinal disease attributable 
to alcohol showed a decrease in the rate adjusted 
for age between 2003 and 2016, and there was a 
significant trend towards a decrease in mortality from 
2008 to 2016, in both the whole population and in 
both sexes. This finding is similar to the global trend 
of alcohol-attributable mortality, with a decrease from 
44.6 (2010) to 38.8 (2016) in deaths per 100 000 
inhabitants (4). Despite this, the impact of alcohol-
attributable mortality remains high, being even higher 
than that reported for diseases such as tuberculosis, 
HIV/AIDS and diabetes (4). It is, therefore, necessary 
to develop public health policies and interventions to 
reduce mortality due to alcohol consumption, bearing 
in mind that all these deaths are preventable. 

We found deaths attributable to alcohol to be 
more common in males similar to the pattern of 
greater chronic alcohol consumption reported in men 
worldwide (4,10,11) and in countries such as Peru (4,12,13) as 

Table 2. Causes of gastrointestinal deaths attributable 
to alcohol registered in death certificates in Peru from 
2003-2016.

Causes of death related to alcohol ICD-10
Number 

of deaths 
related to 

alcohol (n)*
Hepatic causes

 Alcoholic liver disease K70 89

 Alcoholic fatty liver K70.0 70

 Alcoholic hepatitis K70.1 185
 Alcoholic fibrosis and sclerosis of liver K70.2 18
 Alcoholic cirrhosis of liver K70.3 9,830

 Alcoholic hepatic failure K70.4 650
 Alcoholic liver disease, unspecified K70.9 652

Gastric causes   
 Alcoholic gastritis K29.2 67

Pancreatic causes   
 Alcohol-induced acute pancreatitis K85.2 4
 Alcohol-induced chronic pancreatitis K86.0 90

*The total number of  deaths were not considered since there may have been two or 
more causes of  death.

ICD-10: International Classification of  Diseases System, 10th Edition

Figure 1. Joinpoint analysis of mortality rates for gastrointestinal disease attributable to alcohol adjusted by age in 
Peru fro m 2003-2016.
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well as other Latin American countries such as Brazil, 
Chile and Mexico (14-16). In recent years, there has been 
an increase in the consumption of alcohol in the female 
population, related to changes in cultural conceptions. 
However, the consumption of this group is lower 
compared to their male peers (10,11,17). In the Peruvian 
population, starting in adolescence, males have a 
higher consumption of alcohol than females (17), being 
a pattern historically supported by a greater acceptance 
of the consumption of this substance in males, leading 
to a higher burden of disease by this risk factor (10,11,17). 

Age groups over 45 years old presented the highest 
adjusted mortality rates due to gastrointestinal diseases 
related to alcohol. People over 45 years of age had 
the highest mortality attributable to chronic alcohol 
consumption, with the main causes of mortality 
being due to non-communicable diseases such as 
cardiovascular diseases and cancers (including various 
primary cancers of the gastrointestinal tract) (4,16). 
Although the largest number of alcohol-related deaths 
occurred in individuals over 45 years of age, alcohol-
related gastrointestinal deaths were also reported in 
people less than or equal to 18 years of age. In Peru, the 
legal age for the purchase and consumption of alcohol 
consumption is 18 years (4). In 2015, the age of onset 
of alcohol consumption in Peru was 12.6 years, with a 
higher prevalence of alcohol consumption in children 
in urban areas. (17) In Peru, the family environment is the 
main risk factor for the onset of alcohol intake (17). Taking 
into account the initiation of alcohol consumption at 
an age earlier than legally permitted, morbidity and 
mortality associated with chronic alcohol consumption 

can be expected, including death by gastrointestinal 
diseases, as shown by the data analyzed.

Most of the deaths occurred in the geographic domain 
of the Andes region. A higher prevalence of alcoholism 
has been previously described in populations living in 
extreme poverty in Peru (18), which could explain this 
finding. The Andes region presents the districts with 
the highest prevalences of poverty and extreme poverty 
in the country, accompanied by less access to health 
services (19). On the other hand, most deaths occurred 
in residents of urban areas. This result can likely be 
explained by the higher prevalence of male consumers 
who reside in the urban sector, with a pattern of alcohol 
intake since adolescence and greater access to alcoholic 
beverages, in addition to greater psychological and social 
pressure compared to rural areas (17,20). 

The highest mortality attributable to alcohol 
according to the organ involved was related to the 
liver. Previous studies in the Peruvian population 
reported liver cirrhosis as the main cause of the burden 
of disease by gastrointestinal diseases attributable to 
alcohol (5,21,22). Hepatic cirrhosis is the leading cause of 
alcohol-attributable gastrointestinal disease worldwide 

(4,15), constituting an important public health problem 
due to the high morbidity and mortality (14,23), together 
with the development of various cancers and injuries, 
which are the main causes of the burden of disease 
produced by alcohol worldwide (4,23).

With regard to YLL due to alcohol-attributable burden 
of disease by gastrointestinal disease in the Peruvian 

Table 3. Mortality rates adjusted for 100 000 inhabitants due to gastrointestinal deaths attributable to alcohol in 
Peru from 2003-2016.

 
Year

Total population Males Females

Crude Adjusted 95% CI Crude Adjusted 95% CI Crude Adjusted 95% CI

2003 4.66 6.21 5.78-6.63 7.03 9.68 8.91-10.45 2.3 3.02 2.61-3.43
2004 3.64 4.77 4.41-5.14 5.35 7.2 6.55-7.85 1.94 2.52 2.15-2.89
2005 4.98 4.44 4.09-4.78 7.66 6.92 6.28-7.56 2.33 2.19 1.85-2.53
2006 4.89 6.26 5.86-6.67 7.52 10.01 9.26-10.76 2.29 2.85 2.47-3.23
2007 4.19 5.37 5.00-5.75 6.27 8.31 7.64-8.98 2.13 2.67 2.31-3.04
2008 5.44 6.95 6.53-7.36 7.85 10.37 9.63-11.11 3.05 3.79 3.36-4.21
2009 4.09 5.06 4.72-5.41 6.08 7.82 7.19-8.44 2.11 2.54 2.20-2.88
2010 4.23 5.14 4.80-5.49 6.26 7.84 7.22-8.45 2.23 2.64 2.30-2.98
2011 3.48 4.24 3.93-5.55 5.32 6.76 6.19-7.33 1.66 1.95 1.66-2.24
2012 3.19 3.84 3.55-4.13 4.87 6.14 5.60-6.67 1.53 1.76 1.49-2.03
2013 3.37 3.96 3.67-4.25 5.05 6.16 5.64-6.68 1.71 1.94 1.66-2.22
2014 3.54 4.09 3.80-4.38 5.27 6.3 5.78-6.82 1.82 2.05 1.76-2.33
2015 3.15 3.6 3.33-3.87 4.95 5.85 5.36-6.34 1.36 1.51 1.27-1.75
2016 3.51 3.95 3.67-4.22 5.44 6.33 5.83-6.83 1.6 1.74 1.48-1.99
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population from 2003 to 2016, the greatest mortality 
was related to liver diseases. Alcohol consumption was 
the seventh major risk factor for death as well as for 
DALYs in 2016, with more than one-quarter of cancer 
deaths reported worldwide in the population greater 
than or equal to 50 years of age (4). In addition, alcohol 
consumption generated 132.6 million DALYs (5.1% of all 
DALYs in 2016), of which 107.7 million DALYs were due 
to premature death (YLL, representing 5.8% of all YLL in 
2016) (4). In 2012 in Peru, alcohol produced a mortality 
rate by hepatic cirrhosis of 24.3 deaths/100 000 people, 
representing a total of 13.9 DALYs and 1.4 deaths per 
100 000 inhabitants in Peru, as well as an additional 0.9 
DALYs due to other digestive diseases. In 2015, alcohol 
and drug use accounted for 9.0% of the lost healthy 
life years (19). Thus, gastrointestinal deaths from alcohol 
consumption contribute to the disease burden generated 
by this substance in the Peruvian population.

Control of alcohol consumption is closely related to 
SDGs. Peru is committed to achieving the proposed 
SDG goals by 2030, including a reduction in alcohol 
consumption (24). In this respect, in 2016, the 
consumption of pure alcohol per capita in Peru by 
individuals over 15 years of age was 6.3 liters. Although 
this value is somewhat lower than the average reported 
by the WHO for the region of the Americas (8 liters) 
(4), strategies aimed at reducing alcohol consumption 
must be developed. Peru has implemented measures 
to discourage alcohol consumption, including a tax on 
the purchase and consumption of alcoholic beverages, 
and has placed restrictions on the purchase of alcoholic 
beverages at some specific events (4). In addition, the 
National Drug Control Strategy 2017-2021 seeks to 
promote healthy lifestyles, strengthen regulatory policies 
on alcohol consumption, and develop preventive 
programs for specific populations (25). 

This study presents some limitations related to the 
use of secondary bases, which cannot guarantee the 
accuracy of the data, including problems related to the 
quality of the recording of death certificates, specifically 
in terms of registration of the ICD-10 codes and under-
registration of deaths. The contribution of alcohol-
related death by chronic liver disease is conventionally 
determined by the use of ICD-10 codes for death from 
alcoholic liver disease in death certificates (26,27). This 
method of evaluating mortality carries a risk of under-
registration of diseases, with alcohol intake being 
potentially attributed as a causality of death. Indeed, 
one study showed that death attributable to alcohol 
intake was underreported by up to six-fold when death 
certificates were the only reporting system assessed, 
and no additional medical or legal records were used 
(28). Taking into account that alcohol increases the risk 
of 230 ICD-10 codes (29,30), we believe that our study 
provides an overview of the problem at a national level 
due to the use of a mortality database generated by 

the Ministry of Health of Peru that consolidates the 
registration of the causes of death reported in death 
certificates at both the local and national level.

We conclude that there has been a reduction in the 
trend of mortality of gastrointestinal origin attributable 
to alcohol between the years 2008 and 2016 in Peru. 
The highest mortality was found in males, people from 
the Andes region, and adults aged 45 years or above, 
although deaths in minors were also reported. Alcohol 
consumption is a preventable factor in gastrointestinal 
mortality, reaffirming the need for programs aimed 
at identifying and studying alcohol-related factors 
from early ages (school programs) to decrease the 
consumption of this substance and thereby reduce the 
burden of attributable and preventable disease caused 
by excessive alcohol consumption.

Conflict of interest: The authors have nothing to 
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