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ABSTRACT

Acute gastrointestinal illness is an important public-health issue worldwide.  Burden-of-illness studies have 
not previously been conducted in Cuba. The objective of the study was to determine the magnitude, dis-
tribution, and burden of self-reported acute gastrointestinal illness in Cuba. A retrospective, cross-sectional 
survey was conducted in three sentinel sites during June-July 2005 (rainy season) and during November 
2005–January 2006 (dry season). Households were randomly selected from a list maintained by the medical 
offices in each site. One individual per household was selected to complete a questionnaire in a face-to-face 
interview. The case definition was three or more bouts of loose stools in a 24-hour period within the last 30 
days. In total, 97.3% of 6,576 interviews were completed. The overall prevalence of acute gastrointestinal 
illness was 10.6%. The risk of acute gastrointestinal illness was higher during the rainy season (odds ratio 
[OR]=3.85, 95% confidence interval [CI] 3.18-4.66) in children (OR=3.12, 95% CI 2.24-4.36) and teens 
(OR=2.27, 95% CI 1.51-3.41) compared to people aged 25-54 years, in males (OR=1.24, 95% CI 1.04-1.47), 
and in the municipality of Santiago de Cuba (OR=1.33, 95% CI 1.11-1.61). Of 680 cases, 17.1-38.1% visited 
a physician, depending on sentinel site. Of the cases who visited a physician, 33.3-53.9% were requested 
to submit a stool sample, and of those, 72.7-100.0% complied. Of the cases who sought medical care, 16.7- 
61.5% and 0-31.6% were treated with antidiarrhoeals and antibiotics respectively. Acute gastrointestinal 
illness represented a substantial burden of health compared to developed countries. Targeting the identi-
fied risk factors when allocating resources for education, food safety, and infrastructure might lower the 
morbidity associated with acute gastrointestinal illness.
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INTRODUCTION

Acute gastrointestinal illness is an important pub-
lic-health issue worldwide. In developed countries, 
estimates of monthly prevalence range from 4.5% 
to 11% (1-9). Although illness is typically mild and 
self-limiting, acute gastrointestinal illness imposes 

a substantial economic burden to the population 
and healthcare system (3-5,9). Diarrhoea is one 
of the primary causes of morbidity and mortality 
among children aged less than five years in the de-
veloping world; globally, it is estimated that there 
are 3.2 episodes of diarrhoea per child-year and 4.9 
deaths per 1,000 children per year due to diarrhoeal 
illness (10).

The Pan American Health Organization (PAHO) 
supports health needs and initiatives within the 
Americas, with a focus on the Latin American and 
Caribbean countries. Within an initiative spon-
sored by the World Health Organization (WHO), 
the PAHO and the Centre for Food-borne, Environ-
mental and Zoonotic Infectious Diseases of the 
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Public Health Agency of Canada worked jointly 
with the Cuban Ministry of Health to develop a 
study aimed at understanding the burden of illness 
associated with gastrointestinal diseases in Cuba 
and how it compares with other countries. 

Our objective was to determine the temporal and 
demographic distribution and burden of self-re-
ported acute gastrointestinal illness in Cuba. It is 
anticipated that this information will assist the 
Ministry of Health in assigning resources for educa-
tion and food safety.

MATERIALS AND METHODS

Study design

A cross-sectional survey was conducted within 
three purposively-selected sentinel sites in Cuba 
(Fig.). The main municipality within provinces 
representing differences in urban-rural mix, from 
different regions of the country, and the differences 
in their predefined risk rating for acute gastrointes-
tinal illness were selected. The sentinel sites were: 
(a) municipality of Cienfuegos (CF; provincial capi-
tal, 333 sq km, population–164,180) within the 
province of Cienfuegos, (b) municipality of San-
tiago de Cuba (SC; provincial capital, 1,024 sq km, 
population–494,915) within the province of San-
tiago de Cuba, and (c) municipality of Centro Ha-
bana (CH; 4 sq km, population–157,539) within 
the province of Ciudad de La Habana (11). The 

sentinel sites represent ~7.3% of the total Cuban 
population (11,241,291) in 2004 (12).

The sampling frame consisted of a list of house-
holds served by the family doctors’ offices within 
each sentinel site. Five households from each of-
fice were randomly selected for inclusion. Trained 
nurses or hygiene and epidemiology technicians 
associated with each medical office administered 
face-to-face interviews. One individual per house-
hold was selected to participate in the interview. 
It was our intention to interview the household 
member whose birthday was the closest to the 
date of interview. However, in most instances, 
the household member who answered the door 
was interviewed instead of having the interviewer 
return at a later date to implement the study on 
the appropriate individual. For logistical reasons, 
we were unable to carry out follow-ups. This 
resulted in a non-random selection of partici-
pants, biasing towards women aged 25-54 years. 
If the individual met the exclusion criteria (out-
lined below), another person from the household 
was selected. Participants aged ≥18 years read and 
signed an informed consent record for themselves 
or for an individual they were a proxy for. Proxy 
respondents were accepted for individuals aged less 
than 15 years. Parents or guardians of participants 
aged 15-17 years were given the option of having 
the youth respond directly to the survey. All inter-
views were conducted in Spanish. An identification 

Fig. Location of sentinel sites in Cuba 

kilometres

Sentinel sites

kilometres

Santiago de Cuba

Cienfuegos

Centro Habana

Legend

N



Prieto PA et al.Burden of gastrointestinal illness in Cuba

Volume 27 | Number 3 | June 2009 347

number was assigned to each respondent to ensure 
confidentiality.

Seasonal variation in the incidence of acute gas-
trointestinal illness has previously been identified 
from surveillance data in Cuba (13). Therefore, 
interviews were administered during two different 
time periods: June and July 2005 (representing the 
rainy season) and November 2005 to January 2006 
(representing the dry season). A separate group of 
participants was selected for each season.

The target sample size of 3,288 interviews per sea-
son was calculated based on a confidence of 95%, 
a precision of 1.5%, and an estimated monthly 
incidence of 0.0208 (CF), 0.0533 (SC), and 0.0375 
(CH). The latter was derived from Cuban statistics 
on the number of medical visits for diarrhoea and 
data obtained from hidden morbidity surveys con-
ducted in the provinces (CF, 25% hidden morbidi- 
ty; SC, 64%; CH, 45%). Within neighbourhoods, 
households are assigned to a doctor’s office. There-
fore, the original sample size was then increased to 
adjust for clustering of households within a family 
doctor’s office; a conservative estimate of ρ=0.2 was 
used.

Data were collected using a questionnaire developed 
through the modification of a pre-existing popula-
tion-based burden-of-disease questionnaire (14); 
questions were amended or added after the Cuban 
Ministry of Health officials and provincial epidemio- 
logists provided input on exposures hypothesized 
to be associated with acute gastrointestinal illness 
in Cuba. The questionnaire was pretested in CH on 
a sample of the population, using one-on-one in-
terviews, by personnel trained on the illness char-
acteristics, survey methodology, and professional 
ethics. The questionnaire was further refined prior 
to the implementation of the study.

We defined acute gastrointestinal illness as three 
or more bouts of loose stools in a 24-hour period. 
Respondents were identified as cases if they experi-
enced acute gastrointestinal illness within the last 
30 days. The exclusion criteria included individu-
als who had been diagnosed with chronic gastro-
intestinal illness, e.g. irritable bowel syndrome or 
Crohn’s disease, by a physician, or who associated 
their illness with pregnancy. Cases were also asked 
about additional symptoms, duration of illness, ill-
ness in other household members, physician-visits, 
laboratory tests requested by their physician, com-
pliance with testing, and any treatments received.

Analysis of data 

All sets of questionnaire were reviewed for legibili-

ty and completeness. Data were entered into the 
Epi Info software (version 5.1) (Centers for Disease 
Control and Prevention, Atlanta, GA, USA) creating 
one database per sentinel site per season. Entered 
data were visually examined for accuracy against 
each questionnaire.

Data were analyzed using the SAS software (version 
9.2) (SAS Institute Inc., Cary, NC, USA). Demograph-
ic characteristics were compared with the 2004 
Census data (11) to determine how representative 
the study population was of the target population. 
Preliminary analysis of data included testing the as-
sociation between acute gastrointestinal illness and 
each demographic factor using univariable logistic 
regression. The category with the highest number 
of observations was used as the reference group for 
each variable. Variables with p≤0.05 (Wald’s test, 
two-tailed) were considered significant. We then 
offered season, sentinel site, gender, and age to a 
multivariable logistic-regression model. Occupa-
tion and education were not offered to the multi-
variable model due to correlation between one or 
more categories of these variables and the gender 
and age variables. For example, there was high cor-
relation (Kendall’s τb=0.72, p<0.001) for occupation 
(≤17 years old, i.e. not old enough to work, and the 
age [0-12 year(s)] and between occupation (house-
wife) and gender (female) (τ=0.41, p<0.001). To in-
vestigate more fully the differences within seasons 
and sentinel sites, all additional analyses were con-
ducted on stratified data. That is, separate estimates 
were calculated for each season and for each season 
within each sentinel site.

The primary outcome was the monthly prevalence 
of acute gastrointestinal illness. This was calculated 
as the number of respondents reporting acute gas-
trointestinal illness in the 30 days prior to the inter-
view divided by the total number of respondents. 
Age-specific and gender-specific risks of morbidity 
for each stratum were calculated as the number of 
ill respondents in each category divided by the to- 
tal number of respondents in the same category, 
multiplied by 100; confidence intervals for risks of 
morbidity were calculated using the OpenEpi soft-
ware (version 2.2) (15). Multivariable logistic regres-
sion models were used for examining gender and 
age as risk factors for acute gastrointestinal illness. 
Both the variables were forced into the models 
regardless of statistical significance so that parame-
ter estimates for gender were adjusted for age and 
vice-versa. Using odds ratios to approximate risk 
ratios, the risk differences were used in determin-
ing if age-specific risks were the same for each sen-
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tinel site within a season. The sentinel sites were 
also compared within seasons using the risk differ-
ences. Descriptive statistics for characteristics of ill-
ness, healthcare, and burden of illness included fre-
quencies and proportions for categorical variables, 
and means and standard deviations, medians, and 
maximums or ranges for quantitative variables. 
Means were compared using t-tests; comparisons 
were made between sentinel sites within a season.

RESULTS

The results of the preliminary analysis of data con-
firmed our a priori hypothesis of seasonal variation and 
differences in risk between sentinel sites (Table 1).

Response rate and representativeness of 
respondents

Of the 6,576 households contacted, 6,399 (97.3%) 
interviews were completed. The distribution of the 
demographic characteristics of the survey respon-
dents is presented in Table 2. When compared the 
distribution in the population (Table 2), females 
were generally greatly over-represented, with the 
exception of CH during the dry season. Children 
aged 0-12 year(s) and teens aged 13-17 years were 
largely under-represented, especially during the dry 
season. Older adults aged 55-64 years and seniors 
aged 65+ years were over-represented in SC, and 
seniors were over-represented in CF and CH dur-
ing the dry and the rainy season respectively. The 
number of respondents varied among the sentinel 
sites but was consistent between seasons within a 
site; this was expected because calculations of our 
sample size took into account the population of 
each municipality.

Magnitude and distribution of illness

The overall prevalence of acute gastrointestinal ill-
ness was 10.6% within the previous month (680 of 
6,399 respondents); however, it varied significantly 
by sentinel site and by season (Table 1 and 3). The 
prevalence during the rainy season (12.2-19.2%) 
was consistently higher than the dry season (3.4-
7.0%) in all the sites (Table 3).

Male-specific risks of morbidity ranged from 3.3 
to 6.5 and 14.3 to 63.2 cases per 100 respondents 
during the dry and the rainy season respectively 
(Table 4). Female-specific risks of morbidity ranged 
from 2.3 to 7.4 and 11.0 to 51.1 cases per 100 
respondents during the dry and the rainy season 
respectively. Controlling for age, the risk of acute 
gastrointestinal illness was higher in males than in 
females (OR=2.9, 95% CI 1.6-5.1, p<0.001) in SC 
during the dry season (Table 5).

The risk of acute gastrointestinal illness differed 
by sentinel site. During the rainy season, the risk 
was higher in SC (relative risk [RR]=1.7, 95% CI 
1.4-2.1, p<0.001) and CF (RR=1.5, 95% CI 1.1-2.0, 
p=0.003) than in CH. The opposite was found in 
the dry season; the risk was lower in SC (RR=0.5, 
95% CI 0.3-0.7, p<0.0001) and CF (RR=0.5, 95% CI 
0.3-0.9, p=0.01) than in CH. After controlling for 
age, gender, and season, the overall risk was lower 
in CH (OR=0.7, 95% CI 0.6-1.0, p=0.003) than in 
SC (Table 1).

Risks of morbidity among children ranged from 
11.1 to 36.4 and 20.0 to 53.8 cases per 100 respon-
dents during the dry and the rainy season respec-
tively (Table 4). Risks of morbidity among teens 
ranged from 0 to 12.9 and 8.3 to 36.9 cases per 100 
respondents during the dry and the rainy season res-
pectively. Age-specific risks (controlling for gender) 
are shown in Table 5; adults aged 25-54 years were 
used as the comparison group. Children, teens, and 
young adults, aged 18-24 years, living in CH during 
the rainy season, were 2.4, 5.7, and 2.0 times more 
likely to experience acute gastrointestinal illness res- 
pectively. During the rainy season in SC, children 
were 4.9 times more likely whereas, during the dry 
season in SC, children and teens were 22.7 and 4.4 
times more likely to experience acute gastrointes-
tinal illness respectively. No significant differences 
were identified in any age-groups in CF (both the 
seasons) or in CH during the dry season.  

Symptoms and severity, medical care, and 
overall burden of illness

The most common type of diarrhoea reported by 
cases was watery (71.7-85.7% of the cases), followed 
by mucoid (4.8-14.6%) and bloody (1.3-4.8%) diar-
rhoea; the proportion of each type was relatively 
consistent between seasons and sites (Table 6). Ad-
ditional symptoms were common and included 
abdominal pain, fever, chills, nausea, vomiting, 
and concurrent respiratory symptoms. Abdominal 
pain was the most frequent (38.1-78.7% of the 
cases), followed by chills (15.1-44.7%). The dura-
tion of illness ranged from 1 to 9 day(s) and varied 
by site, with cases in CF reporting longer durations 
than CH or SC. The mean duration ranged from 
1.1 to 2.6 days and was significantly longer in CF 
than the other sites in both the seasons. The maxi-
mum number of episodes in 24 hours ranged from 
8 to 15. The mean number was between 4 and 5, 
although significant differences between sites and 
seasons were noted.  In CH and SC, more than 80% 
of the cases were ill for one day only whereas, in 
CF, roughly two-thirds of the cases were ill for more 
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Table 1. Distribution of demographic characteristics of survey respondents, and univariable and 
multivariable logistic regression models examining demographic characteristics associa-
ted with acute gastrointestinal illness in Cuba (n=6,399)

Variable
Frequency 

(%)
Univariate Multivariable

OR (95% CI) p value OR (95% CI) p value
Season
  Dry 3,187 (49.8) 0.3 (0.2-0.3) <0.001 0.3 (0.2-0.3) <0.001
  Rainy 3,212 (50.2) Ref - Ref -
Sentinel site 0.143 0.009
  Cienfuegos 1,096 (17.1) 0.9 (0.8-1.2) 0.561 0.9 (0.7-1.2) 0.584
  Centro Habana 2,193 (34.3) 0.8 (0.7-0.9) 0.049 0.7 (0.6-1.0) 0.003
  Santiago de Cuba 3,110 (48.6) Ref - Ref -
Gender
  Male 2,044 (31.9) 1.2 (1.0-1.4) 0.020 1.2 (1.0-1.5) 0.015
  Female 4,355 (68.1) Ref - Ref -
Age-group (years) <0.001 <0.001
  0-12 201 (3.1) 4.1 (2.9-5.6) <0.001 3.1 (2.2-4.4) <0.001
  13-17 175 (2.7) 2.2 (1.5-3.3) <0.001 2.3 (1.5-3.4) <0.001
  18-24 563 (8.8) 1.0 (0.7-1.4) 0.969 1.1 (0.8-1.5) 0.664
  25-54 3,214 (50.2) Ref - Ref -
  55-64 1,046 (16.4) 0.9 (0.7-1.1) 0.255 0.8 (0.7-1.1) 0.173
  65+ 1,200 (18.8) 1.0 (0.8-1.3) 0.982 1.0 (0.8-1.3) 0.886
Occupation <0.001 ‡

  Labourer 687 (10.7) 0.9 (0.6-1.2) 0.324
  Services 594 (9.3) 1.4 (1.1-1.9) 0.020
  Administration 204 (3.2) 1.8 (1.2-2.7) 0.008
  Director 37 (0.6) 1.5 (0.6-3.9) 0.385
  Student 391 (6.1) 0.8 (0.5-1.2) 0.318
  Professional 670 (10.5) 0.9 (0.7-1.3) 0.808
  Retired 1,271 (19.9) 1.1 (0.8-1.3) 0.710
  Housewife 1,725 (26.9) Ref -
  Self-employed 171 (2.7) 1.0 (0.6-1.7) 0.972
  Unemployed 170 (2.7) 1.1 (0.6-1.8) 0.757
  Other 87 (1.4) 1.4 (0.7-2.7) 0.297
  ≤17 years old  (too  
  young to work)

 
376 (5.9)

 
3.4 (2.5-4.5)

 
<0.001

  No response* 16 (0.3)
Education <0.001 ‡

  Illiterate 34 (0.5) 1.6 (0.6-4.1) 0.359
  >6 grades 293 (4.6) 1.4 (0.9-2.0) 0.110
  Elementary 702 (10.9) 1.2 (0.9-1.5) 0.268
  High school 1,637 (25.6) 1.1 (0.9-1.4) 0.291
  Pre-university 1,868 (20.2) Ref -
  Polytechnic 800 (12.5) 0.8 (0.6-1.1) 0.257
  University 904 (14.1) 0.9 (0.7-1.1) 0.328
  Other 20 (0.3) † 0.966
  <6 years old 127 (1.9) 4.8 (3.2-7.2) <0.001
  No response* 14 (0.2)
*Individuals who did not respond were excluded from regression analysis; †An odds ratio could not be 
calculated because there were zero cases in that category; ‡Variable was excluded from multivariable re-
gression analysis due to high correlation between one or more categories of the variable and categories 
of the gender and/or age variables; CI=Confidence interval; OR=Odds ratio; Ref=Reference group
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than one day.  Severity, as measured by hospitaliza-
tions, was low with only eight (0.01%) of the 680 
cases for both the seasons and all the sentinel sites. 
A household member had diarrhoeal illness in the 
seven days prior to the respondent becoming ill in 
3.9-30.1% of the cases. The proportion was con-
sistently higher during the rainy season in all the 
sentinel sites.

The proportion of cases who visited a physician was 
fairly consistent between sites and seasons, ranging 
from 17.1% to 38.1% (Table 7).  The most common 
reasons for not seeking medical attention were self-
medication (23.1-57.1%), the illness was not severe 
enough (22.2-53.9%), and use of traditional medi-
cine (15.4-32.0%). In CH and SC, the most com-
mon reason was self-medication whereas, in CF, 
the most common reason was that the illness was 
not severe enough. One or more diagnostic tests 
were requested by a physician for 35.5-62.5% of the 
cases who sought medical attention. The propor-
tion was consistently higher during the dry season 
in all the sites. The most common type of sample 
requested was stool. Of those seeking medical care, 
33.3-53.9% were asked to submit a stool sample 
(Table 8). Most (≥80%) stool samples were tested for 
parasites whereas fewer (0-50%) were cultured for 
bacteria (Table 7). A high proportion (>72%) of the 
cases submitted a stool sample when one of them 
was requested; the lowest compliance was in CF 
(Table 8). One or more treatments were prescribed 
for most (>86%) cases who visited a physician, with 
the exception of cases (25%) living in CF during 
the dry season (Table 7). Rehydration salts and an-
tidiarrhoeals were the most common treatments.  
Of the cases who visited a physician and were pres-
cribed a treatment, 0-31.6% received an antibiotic; 
the proportion was consistently higher during the 
rainy season.

DISCUSSION

Although study design and case definitions vary 
among studies, the overall monthly prevalence of 
acute gastrointestinal illness in Cuba is compara-
ble with the prevalence estimates from retrospec-
tive, population-based burden-of-illness surveys 
conducted in developed countries (1-9). Since our 
study, researchers have proposed a standard symp-
tom-based case definition for acute gastrointestinal 
illness to facilitate comparisons between studies 
(16). Strong seasonal differences in prevalence were 
observed. The prevalence was consistently higher 
during the rainy season in all the sentinel sites. A 
similar seasonal effect was observed in Argentina, Ta

b
le

 2
. D

is
tr

ib
u

ti
on

 (
%

) 
of

 d
em

og
ra

p
h

ic
 c

h
ar

ac
te

ri
st

ic
s 

of
 t

h
e 

p
op

u
la

ti
on

 i
n

 t
h

re
e 

se
n

ti
n

el
 s

it
es

 i
n

 C
u

ba
 b

as
ed

 o
n

 2
00

4 
C

en
su

s 
d

at
a 

an
d

 
re

sp
on

d
en

ts
 i

n
 a

 b
u

rd
en

-o
f-

il
ln

es
s 

su
rv

ey

V
ar

ia
bl

e
O

ve
ra

ll
C

ie
n

fu
eg

os
C

en
tr

o 
H

ab
an

a
Sa

n
ti

ag
o 

d
e 

C
u

ba
Po

p
u

la
ti

on
D

ry
R

ai
n

y
Po

p
u

la
ti

on
D

ry
R

ai
n

y
Po

p
u

la
ti

on
D

ry
R

ai
n

y
Po

p
u

la
ti

on
D

ry
R

ai
n

y
N

u
m

be
r 

of
 p

op
u

la
ti

on
81

6,
63

4
16

4,
18

0
15

7,
53

9
49

4,
91

5
N

um
be

r 
of

 r
es

po
n

de
n

ts
3,

18
7

3,
21

2
54

8
54

8
1,

08
4

1,
10

9
1,

55
5

1,
55

5
G

en
d

er
 (

%
)

  M
al

e
33

.4
30

.5
49

.6
27

.7
28

.3
47

.0
44

.2
35

.4
48

.8
27

.8
27

.9
  F

em
al

e
66

.6
69

.5
50

.4
72

.3
71

.7
53

.0
55

.8
64

.7
51

.2
72

.2
72

.1
A

ge
-g

ro
u

p
 (

ye
ar

s)
 (

%
)

  0
-1

2
1.

4
4.

9
16

.5
1.

1
3.

1
13

.7
2.

5
6.

8
16

.3
0.

7
4.

2
  1

3-
17

2.
6

2.
8

7.
7

0.
9

2.
2

6.
4

4.
4

4.
1

7.
7

2.
0

2.
1

  1
8-

24
9.

8
7.

8
9.

4
12

.0
8.

0
8.

1
11

.4
8.

2
10

.0
7.

9
7.

5
  2

5-
54

51
.3

49
.1

46
.9

52
.4

58
.4

46
.5

53
.8

43
.2

46
.6

49
.3

50
.1

  5
5-

64
15

.8
16

.8
9.

4
12

.0
15

.3
10

.5
13

.0
15

.2
9.

6
19

.2
18

.5
  6

5+
19

.0
18

.5
10

.1
21

.5
12

.9
14

.7
14

.9
22

.5
9.

8
20

.9
17

.6



Prieto PA et al.Burden of gastrointestinal illness in Cuba

Volume 27 | Number 3 | June 2009 351

where the prevalence was three-fold higher in the 
high season of acute gastrointestinal illness than the 
low season in the seven-day recall period (Thomas 
MK et al. Personal communication, 2008). Seasonal 
variation in prevalence has also been reported in 
developed countries in temperate regions (3-9).

There is a strong link between foodborne and wa-
terborne diarrhoeal illnesses and weather- and 
climate-related events. Heavy rainfall has been as-
sociated with a large number of outbreaks of water-
borne diseases in Canada and the USA and also an 
increased incidence of diarrhoea in Fiji (18-20). The 
incidence of diarrhoea generally rises in the rainy 
season in developing countries, partly because of 
direct effects of temperature and rainfall on the 
growth and spread of pathogens (21). Substandard 
hygiene and sewage disposal, inadequate facilities 
for food storage and preparation, and lack of pota-
ble water are factors that might contribute to a high 
incidence of gastrointestinal illness. Overwhelmed 
sewage systems might be an important contributor 
to the increased prevalence of acute gastrointesti-
nal illness during the rainy season in Cuba.

The selection of one sentinel site per pre-defined 
acute gastrointestinal illness risk group (based on 
prior morbidity surveys) provided an opportunity 
for contrasting factors that might explain the dif-
ferences in the burden of illness. Within the rainy 
season, CH had a significantly lower risk than the 

other sites. Since it is a densely-populated urban 
centre, the lower risk might be related to the absence 
of livestock and, therefore, decreased exposure to 
water sources contaminated by agricultural run-off. 
After adjusting for the effects of age, gender, and 
season, individuals living in CH continued to have 
a lower overall risk than individuals in SC. Rural 
residents have been shown to have a higher risk of 
acute gastrointestinal illness than urban residents 
(9), although others have found either no associa-
tion (5-7), or an increased risk associated with ur-
ban living (2). Additionally, CH has a slightly older 
population than the other sentinel sites (Table 3). 
Seniors have often been reported to be less likely to 
experience acute gastrointestinal illness than adults 
or children (2,3,5,7-9). The site-specific risk differ-
ences were not consistent across seasons. Thus, 
other social determinants, such as living and work-
ing conditions, urbanization, informal economy 
(food distribution), lifestyle (consumption modes), 
and education efficiency could play a role in acute 
gastrointestinal illness.

Age was a significant risk factor for acute gastroin-
testinal illness in our study. Similar to burden-of-
illness surveys conducted in developed countries 
(2,4-9) and in developing countries (21-23), chil-
dren had a higher overall risk than adults. Strati-
fying the data revealed some interesting findings. 
Children were significantly more likely to experi-
ence acute gastrointestinal illness than adults in 

Table 3. Proportion (reported as %) of respondents with acute gastrointestinal illness, for each gender 
and age-group, within each sentinel site and season in Cuba

Variable
Overall Cienfuegos Centro Habana Santiago de Cuba

Dry Rainy Dry Rainy Dry Rainy Dry Rainy

Total number  
of respondents

 
3,187

 
3,212

 
548

 
548

 
1,084

 
1,109

 
1,555

 
1,555

Number of ill  
respondents

 
150

 
530

 
21

 
96

 
76

 
135

 
53

 
299

Ill respondents (%) 4.7 16.5 3.8 17.5 7.0 12.2 3.4 19.2

Gender (%)

  Male 42.0 34.2 23.8 28.1 40.8 41.5 50.9 32.8

  Female 58.0 65.9 76.2 71.9 59.2 58.5 49.1 67.2
Age-group  
(years) (%)
  0-12 5.3 10.2 4.8 4.2 3.9 11.1 7.5 11.7

  13-17 5.3 4.9 0 1.0 5.3 12.6 7.5 2.7

  18-24 10.7 7.5 0 6.2 14.5 11.9 9.4 6.0

  25-54 51.3 45.5 66.7 54.2 52.6 32.6 43.4 48.5

  55-64 7.3 15.1 9.5 19.8 6.6 9.6 7.5 16.0

  65+ 20.0 16.8 19.0 14.6 17.1 22.2 24.5 15.0
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Table 6. Characteristics of acute gastrointestinal illness in three sentinel sites in Cuba

Characteristics

Overall Cienfuegos Centro Habana Santiago de Cuba

Dry Rainy Dry Rainy Dry Rainy Dry Rainy
(n=150) (n=530)  (n=21)  (n=96) (n=76) (n=135) (n=53) (n=299)

Type of diarrhoea (%)

  Watery 76.0 77.4 85.7 80.2 76.3 74.8 71.7 77.6

  Mucoid 9.3 10.8 4.8 14.6 10.5 9.6 9.4 10.0

  Bloody 2.7 2.6 4.8 2.1 1.3 2.9 3.8 2.7
  Watery and  
  mucoid 3.3 4.9 0 1.0 5.3 8.2 1.9 4.7
  Watery, mu- 
  coid, and
  bloody 0 0.2 0 0 0 0 0 0.3
  Watery and 
  bloody

 
0

 
0.9

 
0

 
0

 
0

 
1.5

 
0

 
1.0

  Mucoid and  
  bloody

 
0

 
0.4

 
0

 
0

 
0

 
0.7

 
0

 
0.3

  No response 8.7 2.8 4.8 2.1 6.6 2.2 13.2 3.3

Additional symptoms* (%)
  Abdominal  
  pain 40.7 56.1 38.1 78.7 42.1 51.5 39.6 49.2
  Fever 18.7 21.5 19.0 10.6 15.8 20.4 22.6 24.7

  Chills 32.0 21.4 28.6 26.6 44.7 27.3 15.1 16.4

  Nausea 13.3 23.3 14.3 17.0 10.5 17.4 17.0 27.1

  Vomiting 12.7 18.6 28.6 18.1 10.5 18.9 9.4 18.1
  Respiratory  
  problems 0.7 2.5 0.0 2.1 0.0 1.5 1.9 3.0
Duration (days) of illness 

  Range 1-6 1-9 1-6 1-9 1-3 1-3 1-3 1-4

  Median 1 1 2 2 1 1 1 1

  Mean (SD) 1.3 (0.8) 1.4 (0.9) 2.2 (1.5)†,‡ 2.6 (1.8)†‡ 1.2 (0.5) 1.1 (0.3) 1.1 (0.4) 1.2 (0.5)
% of cases with 
1-day illness

 
81.1

 
81.7

 
35.0

 
37.3

 
86.4

 
92.6

 
92.4

 
88.0

Number of episodes 
per 24 hours 

  Maximum 12 15 8 15 9 15 12 9

  Median 4 4 3.5 4 4 4 3 4

  Mean (SD) 4.4 (1.7) 4.7 (1.9) 4.7 (1.7) 4.6 (2.4)§ 4.5 (1.6)§ 5.0 (2.1)§ 4.2 (1.9) 4.5 (1.7)

Household members 
ill with diarrhoea in 
previous 7 days (%)
  Yes 9.3 29.4 19.0 26.0 3.9 30.4 13.2 30.1

  No 68.7 63.6 76.2 67.7 55.3 57.8 84.9 64.9

  Unknown 22.0 7.0 4.8 6.3 40.8 11.8 1.9 5.0

*Figures might add up to >100% because cases might have experienced more than one additional symp-
tom; †Within a season, the duration of illness was significantly different from Centro Habana (p<0.0001); 
‡Within a season, the duration of illness was significantly different from Santiago de Cuba (p<0.0001); 
§Within a season, the mean number of episodes per 24 hours was significantly different from Santiago 
de Cuba (p<0.01); SD=Standard deviation
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SC in both the seasons and in CH during the rainy 
season. Risks of morbidity were particularly high 
among children in SC during the rainy season. Age-
specific risk differences revealed that, for children 
during the rainy season, there was an increased risk 
of acute gastrointestinal illness due to living in SC 
(compared to living in CH). Teens also had a high-
er overall risk than adults, and similar to children, 
this age-group was more likely to experience acute 
gastrointestinal illness than adults in SC during the 
dry season and in CH during the rainy season. In-
terestingly, children and teens in CF did not have 
a significantly different risk than adults, likely be-
cause this municipality in particular benefited from 
several governmental development programmes in 
the last decade.

In SC, during the dry season, males were three 
times more likely to experience acute gastrointesti-
nal illness than females. However, even after con-
trolling for age, season, and sentinel site, males had 
a higher overall risk. In Argentina, although males 
did not have a significantly higher risk than fe-
males overall, all cases aged less than 15 years were 
males (Thomas MK et al. Personal communica-
tion, 2008). A brief exploration of the interaction 
between gender and age in SC during the dry sea-
son did not reveal significant results. Our findings 
are in contrast to most burden-of-illness studies in 
developed countries, in which the prevalence is 
higher in females than in males (3,4,6-9). Although 
the reason for this is unclear, it is possible that there 
are cultural differences with respect to gender-relat-
ed exposures. Since males were under-represented 
in our sample, these results should be interpreted 
with some caution. Nonetheless, targeted interven-
tions and further research are warranted to identify 
exposures that might be unique to males in the Cu-
ban population.

Symptoms described by cases of acute gastrointes-
tinal illness in Cuba were similar to cases in devel-
oped countries, although the severity, measured by 
duration of illness and number of stools, tended to 
be the same or less (2-6,8,9). The significantly lon-
ger duration in CF might be related to differences in 
the type or virulence of pathogens in that region.

The proportion of cases visiting a physician was 
generally higher than in most other countries 
(2,3,5,8,9,17). Approximately 15-30% of the cases 
stated that they did not visit a physician because 
they used traditional medicine. This is similar to 
one Canadian study, in which 21% self-treated us-
ing herbal remedies (8). Of the cases who visited a 
physician, the proportion of those who were asked 
to submit a stool sample was generally higher than 
in developed countries (1-5,8,9,18), although rates 
of compliance were similar (2,4,5,8,17). Most stool 
samples tested were examined for parasites whereas 
a few were tested for bacterial pathogens. It is dif-
ficult to determine whether this finding reflects the 
actual medical practices or laboratory capacity in 
Cuba, or the respondent’s understanding of the 
tests performed. With the exception of cases resid-
ing in CF during the dry season, most cases were 
prescribed a treatment by their physicians. The pro-
portion of the cases taking antidiarrhoeal medica-
tion and antibiotics was similar to other countries 
(2-5,8,9). Taken together, this represents a large eco-
nomic burden to the Cuban healthcare system.

Retrospective studies of self-reported acute gastro-
intestinal illness can be subject to recall bias and 
over-estimation of prevalence (1). Although this is 
a potential limitation of our study, our estimates 
are comparable with similar retrospective studies. 
Selection bias is a major limitation of our study. 
Children and teens were under-represented, and 

Table 8. Burden of acute gastrointestinal illness for three sentinel sites in Cuba

Burden-of-illness 
characteristics

Overall Cienfuegos Centro Habana Santiago de Cuba

Dry Rainy Dry Rainy Dry Rainy Dry Rainy
No. (%) of cases 150 

(4.7)
530 

(16.5)
21 

(3.8)
96 

(17.5)
76 

(7.0)
135 

(12.2)
53 

(3.4)
299 

(19.2)
No. (%) of cases 
seeking a
physician

37 
(24.7)

149 
(28.1)

8 
(38.1)

22 
(22.9)

13 
(17.1)

31 
(23.0)

16 
(30.2)

96 
(32.1)

No. (%) from 
whom a stool
sample was 
requested

18 
(48.6)

53 
(35.6)

4 
(50.0)

11 
(50.0)

7 
(53.9)

10 
(35.5)

7 
(43.8)

32 
(33.3)

No. (%) who 
submitted a
stool sample

16 
(88.9)

46 
(86.8)

3 
(75.0)

8 
(72.7)

6 
(85.7)

9 
(90.0)

 7 
(100.0)

20 
(90.6)
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older adults, seniors, and females were over-repre-
sented. Consequently, it might not be possible to 
extrapolate the results to the general Cuban popu-
lation. Random selection of individuals and ad-
ministering interviews on various days and time of 
day should increase the generalizability of results in 
future studies.

This is the first study characterizing the burden of 
illness associated with gastrointestinal disease in 
Cuba. Acute gastrointestinal illness represented a 
substantial burden of health, comparable with, or 
higher than, developed countries. The risk was sig-
nificantly higher during the rainy season in chil-
dren and teens, in males, and in the municipality 
of SC. Ideally, these high-risk groups should be con-
sidered when allocating resources for education, 
food safety, and infrastructure.
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