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Abstract
Background and Aim: Liver disease refers to a set of pathologies resulting from the
interruption of liver function or the poor functioning of the liver. The estimation of
morbidity and mortality due to liver disease and the context in which the disease
develops are determining factors for public policies related to liver disease and its cau-
ses. The primary etiologies are cirrhosis and hepatocellular carcinoma, which are
directly related to hepatitis B and C virus and alcohol consumption. Followed by hep-
atotoxic drug use, autoimmune hepatitis, cholestatic diseases, genetic abnormalities,
and nonalcoholic steatohepatitis.
Methods: A descriptive cross-sectional study was conducted to estimate the preva-
lence of liver disease in Colombia between 2009 and 2016. Using the Data
Warehouse–Cube of SISPRO as the primary source of the data, prevalence propor-
tions were calculated and adjusted according to the Bennett Horiuchi method. The
relationship with alcohol consumption and the index of unsatisfied basic needs based
on estimates from 2005 were considered as sociodemographic variables.
Results: The prevalence of liver disease differs with regard to the type of illness, sex
and age of the patient, access to medical attention, and geographical location.
Conclusions: As liver disease is a public health problem, it requires early intervention
such as raising awareness and prevention strategies, along with postdiagnosis care
channels for treatment, rehabilitation, and palliation. By implementing these strate-
gies, public health will be positively impacted, health care resources will be opti-
mized, and more productive years of life are available for the citizens of the country.

Introduction
In up to 40% of cases, liver disease is composed of a set of
pathologies with either nonspecific symptoms or without associ-
ated symptoms.1 It has become a significant public health prob-
lem due to its high prevalence worldwide, its tendency to
progress to advanced stages and even premature death, its resul-
tant decompensation, and its complex and expensive care
requirements.2,3 Liver disease occurs most frequently in women
who mainly suffer from acute liver failure, autoimmune hepatitis,
benign liver lesions, primary biliary cirrhosis, hepatotoxicity,
and, less regularly, malignant liver tumors, primary sclerosing
cholangitis, and viral hepatitis.4

Some countries have inaccurate data on the prevalence of
liver disease because of underreported numbers of cases and
deaths. This underreporting is due to the poor health information
tracking systems of these countries.5 However, the epidemiologi-
cal burden of chronic liver disease is increasing due to the
increasing prevalence of hepatocellular carcinoma in the terminal
stage, nonalcoholic fatty liver disease, and hepatitis C.1,6 Viral

hepatitis, especially hepatitis B, is the leading cause of cirrhosis
in developing countries, while alcohol, hepatitis C, and non-
alcoholic steatohepatitis are the major causes of cirrhosis in
developed countries; however, other causes such as autoimmune
hepatitis, hepatotoxic drugs, cholestatic diseases, genetic abnor-
malities, and nonalcoholic steatohepatitis can also lead to liver
cirrhosis.1,7

The occurrence of viral hepatitis is related to specific
risk factors such as contaminated food or water intake, blood
transfusions, sexual contact between homosexual men, vertical
transmission, contaminated hemodialysis equipment, intrave-
nous and intranasal drug use, and so on. In 2015, approxi-
mately 257 million people worldwide were living with chronic
hepatitis B with the highest prevalence in the WHO African
and Western Pacific Regions. Also, 71 million people were
living with chronic hepatitis C, mostly in Europe and the East-
ern Mediterranean region. Globally, the deaths attributable to
viral hepatitis this year approach 1.34 million cases due to
chronic liver disease such as cirrhosis (720 000) and
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hepatocellular carcinoma (470 000) mainly cause by the hepa-
titis B virus.8

In Colombia, in 2012, the vaccination coverage rate
against hepatitis B for newborns was 84.72% with an increase in
2016 to 91.25%; however, there were areas with coverage as low
as 36–67.4%.9

The high consumption of alcohol exponentially increases
the risk of cirrhosis10 depending on the amount and type of drink
(i.e., beer, wine, or alcohol).11 A higher risk has been described
if consumption is daily or without meals12 regardless of the vol-
ume ingested.13 In 1980, in North America and Australia, there
was a decrease in alcohol consumption per capita followed by a
reduction of mortality from cirrhosis between 1992 and 200214;
in 2010, in Latin America, the average alcohol consumption
ranged between 2 and 8 L/year per person, and in Colombia,
between 4 and 6 L.15 Alcohol is responsible for 5.9% of deaths
worldwide and the loss of 139 million years of life adjusted for
disability due to cancer, cardiovascular diseases, liver cirrhosis,
and depression. It also increases the risk of traffic accidents, self-
inflicted injuries, suicides, falls, and drownings.16

The high prevalence of obesity and metabolic syndrome is
recognized as a significant cause of morbidity and mortality and
generates a higher incidence of cirrhosis secondary to non-
alcoholic liver disease, especially in developed countries.1 In
2008, nonalcoholic steatohepatitis accounted for 75% of all
chronic liver diseases6; however, although it typically has a
benign course, it can progress to cirrhosis in 25% of cases and
cause deaths in 10% of cases—severe liver disease.17

Metabolic diseases usually manifest in childhood, and
their advanced stages require liver transplantation. In the United
States, liver transplants due to metabolic diseases represent
approximately 4% of all liver transplants in adults and 20% of
those in children (mainly due to α1-antitrypsin deficiency, amy-
loid polyneuropathy, hereditary hemochromatosis, and cystic
fibrosis).18

The annual number of cases of liver disease and its
resulting complications have a negative impact on the health sta-
tus of the Colombian population. This is increasing due to peo-
ple’s lack of access to health care as well as socioenvironmental,
cultural, economic, educational, genetic, and behavioral factors.
These factors constitute a social health disparity19 that could
potentially be remedied by a political decision in favor of pro-
moting equity of access to health care.

The impacts of liver disease in Colombia have not been
reported, which represents a limitation for effective primary care
strategies. The primary objective of this study was to estimate
the prevalence of liver disease in Colombia between 2009 and
2016 and to evaluate associated factors. The secondary objective
was to broaden the epidemiological profile and provide the anal-
ysis of socioeconomic inequalities to guide public policy
decision-making by recommending effective intervention strate-
gies at different levels of health care.

Methods
A list of 139 diagnoses of liver diseases was defined. Twelve
study categories were created in conjunction with an expert
according to the tenth version of the International Classification
of Diseases (ICD-10): cirrhosis, portal hypertension, congenital

and at birth liver disease, pregnancy, alcoholic liver disease, non-
cirrhotic liver disease, inflammation, metabolism, toxicity,
tumors, vascular disease, and viral infections. To estimate the
prevalence of liver disease in Colombia, the Data Warehouse-
Cube of SISPRO was used as the primary source of data20 since
it had information from the Individual Registry of Health Service
Delivery (RIPS) of the Ministry of Health of Colombia.

The calculation of the prevalence proportion included the
variables of sex, date of care, ICD-10 principal diagnosis cate-
gory, quinquennial age groups, area of residence, and number of
consultations, procedures, hospitalization, and emergencies; this
ensured that each person was included only once, even if they
received more than one treatment during the defined period.

To calculate the prevalence rate of liver disease per year,
we made adjustments by underreporting using the method of
Bennett Horiuchi21 based on the intercensal estimate of deaths
between 2009 and 2016 distributed by sex, department and age
group divided by quinquennial per 1000 inhabitants. As a
denominator, the population projections of the National Adminis-
trative Department of Statistics–DANE22 was used for each of
the years of study, and the adjustment was made according to
population composition with a direct method using the 2005 cen-
sus population as the reference population. The proportion of
population insured by the health system was estimated by year,
sex, and disease category and the georeferencing maps were
made by year and category of disease.

To analyze whether there was a change in the prevalence
rate of general liver disease and its categories, a probability dis-
tribution of Poisson occurrence was made, which does not show
changes over time. Thus, the Joinpoint regression model for the
liver disease in general and, accurately, for liver tumors, cirrho-
sis, and viral infections was used. The Poisson and Joinpoint
regressions were performed based on the adjusted prevalence per
1000 inhabitants in the STATA® (Lakeway Drive, College Sta-
tion, TX, UU) version 1423 and Joinpoint [National Cancer Insti-
tute (NCI), Division of Cancer Control of Populations Sciences.
Surveillance Research Program, Bethesda, MA, USA] version
4.6.0.0 from April 2018.24

The evaluation of inequalities in health was carried out in
EPIDAT® (The EpiData Association, Odense M, Denmark,
Europe) 4.225 using concentration curves and calculation of
inequality indexes based on the annual prevalence proportions
and by disease category with the index of unsatisfied basic needs
(NBI) corresponding to that calculated for the 2005 census.

For the estimation of the relationship of cirrhotic disease
with alcohol consumption, the data reported in the 2012 alcohol
sale study and the adjusted prevalence of alcoholic liver disease
by areas in Colombia were taken.26 The analysis of the relation-
ship between alcohol consumption and liver cirrhosis was made
in version 24 of the SPSS® program27 from the prevalence data
of the cirrhotic disease and the per capita alcohol sale rates of the
2012 population projection using the Kendall correlation in the
2009–2016 period.

Results
In Colombia, 649 887 people with liver disease were treated
between 2009 and 2016, with evidence of an annual increase in
the number of cases/year up to 2014 (Table 1).
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Further, 58% (378966) of the cases correspond to women
and 42% (270921) to men, with higher prevalence seen between
40 and 69 years (Table 2).

According to disease categories, the highest proportion
corresponds to metabolic diseases (55.2%), cirrhosis (20.8%),
and viral infections (13.6%), followed by inflammatory diseases
(3.4%), liver tumors (3%), and liver toxicity (2.7%); however,
vascular diseases, pregnancy, congenital and at birth disease, and
portal hypertension had less than 2% of total liver disease, with
significant differences by sex (Fig. 1).

Prevalence of liver disease. Liver disease caused 55 649
cases in 2009 with 56% of those in in women; the national

adjusted proportion was 1.21 × 1000 inhabitants; at departmental
(state)-level prevalence ranged between 0.0218 and
2.8635 × 1000 inhabitants; for 2016, the cases amounted to
89 231, (60% in women), 1.64 × 1000 inhabitants nationwide
and 0.1173 and 2.8329 × 1000 departmental (state) inhabi-
tants (Fig. 2).

Between 2009 and 2014, there was a significant increase
in the number of cases, with an annual change rate of 12.07%
(95% confidence interval [CI]: 4.6 to 20.1, P = 0.013).The simi-
lar straight line gradients with statistical significance (P < 0.00)
show changes of 10.78% in men (95% CI: 2.5–19.7, P = 0.024)
and 13.1% in women (95% CI: 6.2 to 20.4, P = 0.008) with a
significant slope matching test (P = 0.0002). This indicates that
there were no differences in the prevalence of liver disease by
sex in the study period (Fig. 3).

Liver cirrhosis. There were 9650 cases of liver cirrhosis
reported in 2009 (52% in women); the adjusted national propor-
tion was 0.20 × 1000 inhabitants, the departmental (state)
adjusted proportions ranged between 0.000 and 0.956 × 1000
inhabitants. In 2016, 22 588 cases of liver cirrhosis were reported
(59% in women); 0.40 × 1000 inhabitants were affected nation-
wide and between 0.031 and 0.771 × 1000 inhabitants experi-
enced liver cirrhosis at departmental (state).

Between 2009 and 2014, hepatic cirrhosis increased sig-
nificantly by 15.55% (95% CI: 11.0 to 20.3, P = 0.0012), with a
further decrease until 2016 (APC −0.48% 95% CI: −14.1 to
15.3, P = 0.001); the percentage of change in the total range

Table 1 Prevalence of liver disease per 1000 inhabitants. Colombia, 2009–2016

Year Cases Cases × 1000 inhabitants Adjusted proportion 95% CI

2009 55 649 1.244 1.213 1.201 1.216
2010 55 766 1.232 1.184 1.175 1.187
2011 71 825 1.567 1.487 1.476 1.491
2012 86 394 1.863 1.749 1.735 1.761
2013 91 400 1.946 1.811 1.799 1.823
2014 108 242 2.278 2.086 2.073 2.100
2015 91 380 1.902 1.725 1.713 1.729
2016 89 231 1.837 1.640 1.630 1.645

CI, confidence interval.

Table 2 Distribution of cases of liver disease by age groups
(decades). Colombia, 2009–2016

Age group Female (%) Male (%) Total

0–9 2 3 31 677
10–19 4 3 45 579
20–29 6 4 65 557
30–39 8 5 84 047
40–49 10 7 112 421
50–59 13 9 140 818
60–69 9 6 101 560
70–79 5 3 50 741
80 and more 2 1 17 487
Total 58 42 649 887

Figure 1 Proportion of cases by category of liver disease by sex. Colombia, 2009–2016. ( ) Women; ( ) men.
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presented significant differences (average annual percent change
AAPC 9.9% 95% CI 6.5 to 13.3, P < 0.00). By sex, the adjusted
proportions are greater in women with 17.39% of annual change
(95% CI 12.9 to 22.1, P = 0.0006), and men exhibited a change
of 13.4% (95% CI: 8.8 to 18.3, P = 0.0023). Both sexes pres-
ented statistically significant differences until 2014; between
2014 and 2016, the slopes decreased without statistically signifi-
cant differences (Fig. 4).

Metabolic diseases of the liver. During 2009, 28 743
cases of metabolic disease of the liver were reported, 61% of those
in women; the adjusted national proportion was 0.62 × 1000
inhabitants; at the departmental (state) level, the prevalence ranged
between 0.000 and 7.149 × 100 inhabitants. For the year 2016,
the number of cases increased to 50 836, mostly in women (63%),
0.94 × 1000 inhabitants nationwide and between 0.000 and
12.809 × 1000 inhabitants at the departmental (state) level.

Figure 2 Geographic distribution of liver disease Colombia, 2009 and 2016.

Figure 3 Liver disease in Colombia by sex in the period of 2009–2016. One man versus two women. ( ) Men; ( ) 2009.0-2014.0 APC = 10.78†;
( ) 2014.0-2016.0 APC = 14.12; ( ) women; ( ) 2009.0-2014.0 APC = 13.12†; ( ) 2014.0-2016.0 APC = 10.71. †APC is significantly different
from zero at the alpha = 0.05 level. Final selected model: men – one joinpoint, women – one joinpoint. Rejected parallelism.
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Metabolic diseases showed progressive increase between
2009 and 2014 with 14.63% annual change (95% CI: 3.9–26.5,
P = 0.02), and a subsequent decrease of 11.72% of annual
change (95% CI: −39.8–29.5, P = 0.4), the average annual per-
cent change AAPC (6.4%, 95% CI: −1.8–15.3, P = 0.1). By sex,
women presented higher proportions of metabolic liver disease
than men with a similar trend of data: in women, 14.64% annual
change (95% CI: 4.4–25.8, P = 0.01) and 14.55% in men (95%
CI: 2.9–27.5, P = 0.02). Statistically significant differences were
observed in the first slope and junction, and the parallelism test
was significant for both slopes (P = 0.013).

Primary tumors of the liver. During 2009, there were
1374 people, 55% of them women, diagnosed with primary
tumors of the liver; the adjusted national proportion was
0.029 × 1000 inhabitants; the departmental (state) adjusted pro-
portions ranged between 0.000 and 0.052 × 1000 inhabitants. In
2016, liver tumors represented 2132 cases (56% were women),
0.037 × 1000 inhabitants nationwide had liver tumors, and
between 0.000 and 0.059 × 1000 inhabitants at the departmental
(state) level also presented with tumors.

Between 2009 and 2013, the slope rises significantly with
a 31.39% annual change (95% CI: 17.4 to 47.0, P = 0.004),
followed by a deceleration from 2013 to 2016 to -25.03%

annually (95% CI: −36.0 to −12.1, P = 0.01). The graph by sex
shows similarity between 2009 and 2013, with p values of 0.005
(APC 35.13%, 95% CI: 17.9 to 54.8) in women with liver
tumors and 0.004 (APC 27.02%, 95% CI: 15.6 to 39.6) in men
with liver tumors. The slopes between 2013 and 2016 presented
P = 0.012 (APC −27.59%, 95% CI: −40.1 to −12.5) in women
and 0.010 (APC −21.7%, 95% CI: −31.7 to −10.3) in men.

Viral infections of the liver. In 2009, 12 124 cases of
viral infections of the liver were reported. The adjusted national
proportion was 0.28 × 1000 inhabitants, and at the departmental
(state) level, it ranged between 0.000 and 0.448 × 1000 inhabi-
tants; by sex, men had a higher prevalence (53%) of viral infec-
tions of the liver. However, in 2016, the number of cases
decreased to 7439, without significant differences between men
and women (i.e. 49 and 51%, respectively).The adjusted national
proportion was 0.14 × 1000 inhabitants with viral infections of
the liver, and between 0.008 and 0.355 × 1000 inhabitants at the
departmental (state) level (Fig. S1, Supporting information).

Viral infections between 2009 and 2016 did not show sta-
tistically significant differences in slopes or junctions (APC
2.16%, 95% CI: −10-9 to 17.2). In 2013, viral infections pres-
ented a decrease of 19.6% annual change (95% CI: −37.7 to
3.8), without being significant, as well as showing no statistically

Figure 4 Cirrhosis in Colombia by sex in the period of 2009–2016. One man versus two women. ( ) Men; ( ) 2009.0-2014.0 APC = 13.42†;
( ) 2014.0-2016.0 APC = −5.10; ( ) women; ( ) 2009.0-2014.0 APC = 17.39†; ( ) 2014.0-2016.0 APC = −1.73. †APC is significantly differ-
ent from zero at the alpha = 0.05 level. Final selected model: men – one joinpoint, women – one joinpoint. Rejected parallelism.
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significant differences in the average annual percentage change
by sex (−7.8%, 95% CI: −15.1 to 0.2, P = 0.1).

The disease categories of congenital and birth, portal
hypertension, pregnancy, alcoholic non-cirrhotic liver disease,
inflammation, toxicity, and vascular disease had lower preva-
lence in the study period (Table S1).

Sociodemographic variables. With respect to the rela-
tionship between the adjusted prevalence rate of liver disease
presenting as cirrhosis and the per capita alcohol sales in Colom-
bia in 2012, the departmental (state) with the highest per capita
alcohol consumption showed an increase in the prevalence of the
disease between 2012 and 2016 (Fig. S2).

Kendall’s correlation coefficient of prevalence proportions
and per capita alcohol sales is statistically significant for liver
disease in 2012 and 2016 (Kendall’s tau coefficient b = 0.320,
y = 333, P = 0.022, y = 0.017, respectively), and cirrhosis in
2016 (Kendall’s tau coefficient b = 0.284, P = 0.043).

Fifty percent of the cases of liver disease are concentrated
in 38% of the population with the highest NBI (the poorest), and
48% of the cases of cirrhosis occurred in 38% of the most
impoverished people. By the same token, 49% of the cases of
liver tumors occurred in 42% of the people with the highest NBI,
but 30% of viral infections and metabolic diseases occurred
in the wealthiest 40% of the population (lowest NBI
index) (Fig. 5).

Discussion
In Colombia, there were 649 887 cases of liver disease between
2009 and 2016. Fifty-four percent of cases occurred in the age
group 40–69 years and 58% corresponded to women. Regarding
the categories of disease, differences were found according to
geographical location, perhaps due to specific social determinants
that should be further explored. However, metabolic disorders,
liver cirrhosis, and viral infections had the highest prevalence
(55.3, 20.8, and 13.6%, respectively). In general, liver disease,
metabolic diseases, and liver cirrhosis showed significant
increase between 2009 and 2014.

The distribution of liver disease and cirrhosis occurs
worldwide with the most significant differences by geographic
location.1 Our findings are similar to those described by Escorcia
and Marrugo,28 with the highest proportion of liver disease found
in people older than 60 years (59.9%) and mainly in women

(62.3%) with differences in geographical distribution and type of
affiliation to insurance of the health system.

We report the occurrence of liver disease associated to
socioeconomic factors such as index of NBI and to alcohol con-
sumption. Disparities (i.e. socioeconomic status, age, geographic
location, gender, social environment, education, literacy, culture,
and behavior) are associated with a large proportion of patients
with liver disease as well as higher mortality rates.19,29,30

We have shown that prevalence of liver disease is associ-
ated with the sales of alcohol reported by departmental (state) in
2016. It was also reported by Andrade and Cols26 that areas with
higher sales of alcohol per capita are directly impacted by having
higher rates of alcoholic liver disease. Alcohol consumption is a
risk factor for liver cirrhosis.10,31,32

Between 2009 and 2016, 58% of the cases of liver disease
in Colombia were women. Higher prevalence in females is medi-
ated by physiopathological processes that favor faster progression
of the disease and development of complications.4

Chronic liver diseases have a poor prognosis, reduce life
expectancy between 20 and 38 years in people aged 30 to
50 years, and have economic impacts in patients and families.1

Liver cirrhosis is associated with a substantial economic bur-
den.33 In 2004, in the United States, liver disease (liver cirrhosis,
liver disease, alcoholic hepatitis, fatty liver) was classified as the
most expensive disease, costing a total of 13.1 billion dollars
(80.6% indirect costs and 19.3% direct costs).34

Our study is one of the first to estimate the magnitude,
trend, and effect of liver disease in Colombia as well as to
explore its association with socioeconomic and behavioral fac-
tors. These results can be used by decision-makers to plan and
implement actions in public health (i.e. strengthening healthy liv-
ing habits, intervening based on risk factors, promoting protec-
tive factors, paying closer attention in reference centers, and
developing effective, fair, equitable, inclusive public policies for
the access and distribution of health resources). These results can
also help to reduce costs for the health system as well as decrease
the loss of productivity for the country, understanding that liver
disease is mostly preventable and, in minor proportions,
curable.35

Limitations and bias. Despite the great efforts of the Minis-
try of Health to improve and strengthen the Health Information
System, cases of liver disease are still underreported. This is a
limitation that worsens in departments (states) that have weaker

Figure 5 Concentration curves of prevalence according to the index of unsatisfied basic needs.
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health information systems and/or a deficit of specialists for the
treatment of liver disease as well as technology that can make an
early diagnosis.

There are no records of population coverage of hepatitis
B vaccination for patients over 1 year of age, so it is not possi-
ble to determine the relationship between immunization and
prevalence. It was reported that 57% of cirrhosis was attribut-
able to either HBV (30%) or HCV (27%) globally,36 but we did
not have information regarding chronic liver disease associated
with hepatitis B or C. Since the earlier the infection of HBV
heightens the risk of chronic liver disease,37 it can be anticipated
that in the future, chronic liver disease associated with HBV will
decrease given the introduction of the HBV vaccine in the EPI
program in 1993. The number of cases of hepatitis B during the
period of the study (2009–2016) decreased in Colombia. On the
other hand, the number of cases of hepatitis C have increased in
the last 6 years38 because reporting has improved because MOH
is currently providing the proper treatment for the disease. How-
ever, an association between hepatitis C and chronic liver dis-
ease has not been established in studies reported from the
country.

Because we used administrative data (RIPS that come to
MOH from heath care providers), there may be misclassification
due to either underreporting or the fact that some patients with
liver disease may have been reported under a different diagnosis
due to reports coming from institutions or doctors’ offices with a
low level of care.

The information bias was controlled with the definition of
the diagnoses of interest according to the tenth version of the
International Classification of Diseases (ICD-10) and its defini-
tion of categories in order to cover all the possibilities of diagno-
ses related to the hepatic disease event.
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