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ABSTRACT

The study analyzed data from a systematic sample of children, aged less than five years, who
presented with persistent diarrhoea (diarrhoea of more than 14 days duration). It aims to
differentiate (a) non-severe persistent diarrhoea (with no or mild dehydration) and (b) severe
persistent diarrhoea (with moderate or severe dehydration), and to identify individual
characteristics associated with severe persistent diarrhoea. In total, 7,505 patients, who
represented a4% systematic sampleof the patient population, were seen during January 1993-
December 1995. Of them, 297 (4%) presented with per sistent diarrhoea. Themale:femaleratio
was 2:1. Eighty-three percent of them had mild or no dehydration, and 17% had moder ate or
severedehydration. Severemalnutrition of the study patientsdefined asweight-for -age z-score
<-3, weight-for -length z-score<-3 and length-for -age z-score <-3were 33.9%, 9.7%, and 22.7%
respectively. Only 3% had oedematous malnutrition, and 11% had xerophthalmia. Factors
independently associated with severe persistent diarrhoea by logistic regression analyseswer e:
number of watery stool >10 times during thelast 24 hours prior to admission (OR, 10.0; Cl,
1.2-87, p=0.03), lower respiratory tract infection (OR, 111; ClI, 4.2-2955, p=0.004), and lack of
mothers education (OR, 7.8; Cl, 1.4-41.9, p=0.016) after controllingfor confounders. Awar eness
and health education of mothers or caregivers and better case management during acute
diarrhoeal episode might prevent the development of severe persistent diarrhoea in young
children. In addition, children with severe persistent diarr hoea might need special attention to
haveadequaterehydration and control of extraintestinal infections, including respiratory tract
infection.
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studies (9-18) have described the epidemiology,
aetiology, risk factors, and clinical management of
persistent diarrhoea. Unfortunately, reportsonitsclinical
features, in terms of spectrum of disease severity, are
inadequate. One report (19) has described two major
clinical categories of persistent diarrhoea: (a) mild
persistent diarrhoea with several daily loose stools,
normal hydration status, and growth-faltering leading
to more severe malnutrition, and sometimes, death due
to diarrhoea or other illnesses and (b) severe persistent
diarrhoea with dehydration due to a high purging rate
(>7 mL/kg.h or very frequent large watery stools).
Recently, inaWHO document (20), persistent diarrhoea
has been classified on the basis of presence of
dehydration either into persistent diarrhoea (with no
dehydration) or severe persistent diarrhoea (with
dehydration). It is obvious that patients with severe
persistent diarrhoeaneed hospitalization. However, none
of the studies has identified potential risk factors to
predict the development of severe illness and whether
severity is preventable by awareness of the caregivers
or improved case management during an acute diarrhoeal
episode. The present study was designed to document
different clinical characteristics in young children
presenting with persistent or severe persistent diarrhoea.

MATERIALSAND METHODS

Source of data: A database for the hospital surveillance
system for 1993-1995 was used for this analysis. Over
120,000 patientswith diarrhoeal illness are treated each
year at the treatment centre of ICDDR,B: Centre for
Health and Population Research. Since 1980, detailed
information on asystematic sample of 4% of all patients
attending the Centre has been maintained as part of a
hospital-based surveillance system. Methods of data
collection and screening for pathogens have been
described previously (21). Patients are treated in an
outpatient area with rehydration solution. Those who
reguire further or special care are admitted to the Short
Stay Treatment Ward or the Inpatient Ward, if necessary.
After initial care, the patient or his’her guardian is
interviewed by a specialy-trained health worker, and
information on sociodemographic features, antecedents,
prevailing symptoms, and previoustreatment isrecorded
in field-tested forms. A physician performs physical
examination at the time of admission, including
assessment of dehydration, and records the data on a
pre-coded form. Anthropometric measurements of
children are al'so done. A stool specimeniscollected for
culture and microscopy from each patient enrolled in
the surveillance system. Information relating to

diagnosis, treatment, and outcome is also routinely
recorded. Subsequently, data forms are carefully
checked by an experienced research assistant and
recorded into a microcomputer.

Children aged 1-60 month(s) were eligible for the
present analysis. The following information was
abstracted from the record of each child: age, sex,
anthropometric measurements (weight-for-age, weight-
for-length, and length-for-age (22) calculated as the
percentage of the median of the National Center for
Health Statistics standard and z-score), type of feeding,
mother’s level of education, family income, duration
of diarrhoea, number of stoolsduring thelast 24 hours,
dehydration status, presence of xerophthalmia, cedema
of extremities, history of taking oral rehydration
solution (ORS) or antimicrobial/antidiarrhoeal drugs
before admission, and presence of acute lower
respiratory tract infection diagnosed clinically, etc.
Children with persistent diarrhoea were classified
according to dehydration status: (a) non-severe
persistent diarrhoea was defined as diarrhoea for a
duration of >14 days with presence of no or mild
dehydration, (b) severe persistent diarrhoeaasdiarrhoea
for a duration of >14 days with presence of moderate
or severe dehydration at presentation to the hospital.
From this database, an unmatched case-control study
was designed, with 50 children with severe persistent
diarrhoea as cases. Two hundred forty-seven children
with non-severe persistent diarrhoea represented the
control group. The relationship between individual
characteristics present with severe persistent diarrhoea
was assessed using c?-test or Fisher's exact test.
Strength of association was determined by calculating
odds ratio (OR) with 95% confidence interval (Cl)
around the ratio. To identify factors independently
associated with development of severe persistent
diarrhoea, multiple logistic regression analysis was
performed after simultaneous controlling for
confounders. In an effort to identify the best
anthropometric measurements as the risk for severe
persistent diarrhoea, we constructed three different
logistic regression models using three different
anthropometric indices keeping other variables constant
in the model (Table 3). Epi Info (23) and EGRET (24)
were used for statistical analysis.

RESULTS

A total of 7,505 patients, aged lessthan five years, who
visited the Clinical Research and Service Centre
(CRSC) of ICDDR,B during January 1993-December
1995, comprised the subjects under surveillance study.
Of them, 295 (4%) had persistent diarrhoea (duration
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>14 days). Table | showsthe clinical characteristics of
patients and type of care received at admission. There
were nearly twice as many male than female children.
Most children had some degree of malnutrition, and one-
fourth required inpatient or intensive care. About 54%
of the children’s stool culture was positive for
diarrhoeagenic pathogen, excluding diarrhoeagenic
Escherichia coli (tests to identify diarrhoeagenic E.
coli was not performed). The factors that were
considered to be related to severe persistent diarrhoea
areshownin Table 2. All thefactorswere analyzedina
univariate fashion, taking one at atime and comparing
their occurrence in children with severe persistent
diarrhoea. Young age <12 months; moderate and severe
malnutrition (weight-for-age z-score <-2 and <-3,
weight-for-length z-score <-3); watery stool; number
of stools >10 times during the last 24 hours prior to
admission; presence of Vibrio cholerae O1 in stool
culture; presence of acute lower respiratory tract
infection identified clinically; use of ORS at home; and
lack of mothers' education were significantly more
common in children with severe persistent diarrhoea.

Toidentify variablesindependently associated with
severe persistent diarrhoea after simultaneous adjusting
for confounders, we performed a multiple logistic
regression analysis. Three different logistic regression
models were constructed, taking one of three
anthropometric indices (weight-for-age z-score <-3;
weight-for-length z-score <-3; length-for-age z-score
<-3) at a time and keeping the other explanatory
variables (age, sex, duration of diarrhoea, stool
character, type of enteropathogens, ORS use, antibiotic/
antidiarrhoeal drug use, breast-feeding status, mothers’
education, and family income) constant. Stool frequency
>10 times during the last 24 hours prior to admission,
presence of acute lower respiratory tract infection, and
lack of mothers' education were significantly associated
with severe persistent diarrhoeaafter controlling for the
above-mentioned variables (Table 3). Similar results
were also found when analyses were performed
substituting anthropometric indices of severe
malnutrition (z-score <-3) with moderate and severe
malnutrition (z-score <-2).

DISCUSSION

Previous reports (2-4) from the ICDDR,B have shown
that about 10% of children aged less than five years
with diarrhoeal illness had the history of diarrhoea for
more than 14 days. This is in contrast to our study
children of the same age group in whom only 4% of
them gave a history of diarrhoea for more than two

Alam NH et al.
Table 1. Characteristics of patients with persistent
diarrhoea attending ICDDR,B treatment centre
(surveillance patients), 4% of total samples,
1993-1995
Parameter No. %
Total number of children (<5 years old)
(4% sample) attended 7,505
Total number of persistent
diarrhoea patients 297 4.0
Sex: mae/femae 192/105
ratio 181
Dehydration status
None 27 9.0
Mild 220 74.0
Moderate 43 145
Severe 7 25
Nutritional status
Weight-for-age (z-score)
<-2 178 63.9
<-3 95 339
Weight-for-length (z-score)
<-2 94 339
<-3 27 9.7
Length-for-age (z-score)
<-2 140 50 .4
<-3 63 227
Pedal oedema 9 3.0
Xerophthalmia 33 110
Pathogens identified
V. cholerae O1 12 4.0
V. cholerae 0139 5 2.0
Other vibrios 36 120
Shigella 31 10.0
Campylobacter 39 130
Rotavirus 26 8.8
Giardia 6 2.0
Entamoeba histolytica 2 0.7
Cryptosporidium 2 0.7
No pathogen identified 138  46.0
Mixed pathogens identified 35 120
Type of carereceived at ICDDR,B
Outpatient 99 333
Short Stay Treatment Ward 117 394
Inpatient Ward 78 26.3
Referred to other hospitals 3 1.0

weeks. Thedefinition of persistent diarrhoeawassimilar
as in the earlier reports. However, the method of data
collection wassimilar asin two other studies(2,3). The
two-week diarrhoeal recall history was validated
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patients, 1993-1995

Table 2. Comparison of individual characteristics in cases of severe persistent diarrhoea in children surveillance

Variable Study group Comparison group Oddsratio p value
severe persistent persistent 95% ClI
diarrhoea diarrhoea
(n=50) (n=247)
No. % No. %
Age (in months)
<12 31 62.0 105 425 221 (1.13-4.32) 0.02
12-23 13 26.0 85 348 0.66 (0.31-1.36) 0.3
24+ 6 12.0 57 227 0.47(0.17-1.21) 0.13
Sex
Male 29 58.0 163 66.0 0.71 (0.37-1.39) 0.36
Female 21 42.0 84 340 1.41(0.72-2.73) 0.26
Duration of diarrhoea (days)
15-21 42 83.7 197 798 1.16 (0.50-2.74) 0.87
22-36 7 14.3 42 170 0.79 (0.30-2.00) 0.75
36 1 20 8 3.2 0.61 (0.03-4.98) 1.00
Nutritional status (z-score)
Length-for-age (<-2.0) 22/41 53.7 118/237  49.8 1.17 (0.57-2.39) 0.77
Length-for-age (<-3.0) 12/41 29.3 51/237 215 151 (0.67-3.34) 0.37
Weight-for-length (<-2.0) 19/41 46.3 75/236 318 1.85(0.90-3.82) 0.10
Weight-for-length (<-3.0) 8/41 195 19/236 81 2.77 (1.02-7.38) 0.04
Weight-for-age (<-2.0) 35/43 81.4 143/237  60.3 2.88(1.21-7.05) 0.01
Weight-for-age (<-3.0) 21/43 48.8 74/237 312 2.10 (1.04-4.27) 0.04
Presence of any diarrhoea pathogens 24 48.0 106 447 1.14 (0.59-2.19) 0.79
V. cholerae O1 6 12.0 6 24 5.47 (1.55-21.34) 0.01
V. cholerae 0139 1 20 4 16 1.20 (0.20-7.08) 0.85
Other vibrios 6 14.6 3B 142 0.83(0.29-2.22) 0.38
Shigella 3 6.0 28 113 0.50 (0.12-1.82) 0.59
Rotavirus 3 6.0 23 9.3 0.59 (0.14-2.20) 0.62
Campylobacter 5 10.0 34 138 0.37 (0.12-1.07) 0.07
E. histolytica 0 6 2.6 0.0(0.0-469) 0.59
G. lamblia 1 20 2 0.8 25(0.40-10.11) 042
Cryptosporidium 0 2 0.9 0.0(0.0-2051) 1.0
Watery stool a4 88.0 146 59.1 5.07 (1.98-13.78) <0.0001
Frequency of stool >10 times
inthelast 24 h 35 70.0 92 372 3.93(1.95-8.01) <0.0001
Presence of oedema 3 6.0 6 24 2.06 (0.49-12.10) 0.17
Presence of acute lower
respiratory tract infection 12 24.0 10 4.0 7.48 (2.78-20.32) <0.0001
Xerophthalmia 3 6.0 30 121 0.46 (0.11-1.67) 0.31
Pedal oedema 35 70.0 154 623 1.41 (0.70-2.87) 0.38
Predominantly breastfed 35 70.0 154 623 1.41 (0.70-2.87) 0.38
Used ORS 49 98.0 206 834 9.07 (1.15-56.89) 0.01
Used antibiotic/antidiarrhoeal drugs 10 50.0 79 549 0.82 (0.29-2.30) 0.86
Lack of mothers' education 34 69.4 124  50.2 2.11 (1.06-4.23) 0.03
Family income (<US$ 50.00) 27 55.1 114 462 1.37 (0.71-2.63) 0.39
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Table 3. Results of logistic regression analysis with three different models
Model 1 Model 2 Modd 3

OR (95% Cl) pvalue OR (95% Cl) pvalue OR(95% CI) pvalue

No. of stools >10 times during the 10(1.2-87) p=0.03  10.7(1.2-94) p=0.03 10 (1.2-87) p=0.03
last 24 h before hospitalization

Respiratory tract infection 111 (4.2-2955) p=0.004 87 (3.5-2132) p=0.006 144 (5-4347) p=0.004
Lack of mothers' education 7.8(1.4-41.9) p=0.016 8.4(1.6-43.3) p=0.01 8.4 (1.7-42.3) p=0.009
Model 1 with weight-for-length z-score <-3
Model 2 with weight-for-age z-score <-3
Model 3 with length-for-age z-score <-3

previously (25). This lower rate might be due to
heightened awareness and better case management
during the acute stage of diarrhoeal illness at household
level. Of the 297 patients with persistent diarrhoea, 78
(26%) required hospitalization and were subjected to
thorough clinical investigations, and received case
management that included rehydration, dietary
manipulation, and, sometimes, antibiotics for enteric
infectionsor signsof extraintestinal infections. Children
with severe persistent diarrhoea are assumed to require
inpatient care. According to the WHO criteria of
dehydration, 17% of the study patients had severe
persistent diarrhoea, which is about 10% lower than
those who are admitted for inpatient care. Other
associated complications known to necessitate inpatient
carefor persistent diarrhoea casesinclude: pneumonia,
sepsis, or severe malnutrition (26). Dehydration
(moderate or severe) associated with diarrhoea (whether
it is acute or persistent) not only attracts the attention
of the health service personnel (physician or nurse), it
also worries the parents. So, diarrhoea associated with
significant clinical dehydration was selected as cases
(severe persistent diarrhoea); report (27) with acute
diarrhoea associated with dehydration (moderate or
severe) was also leveled as severe disease.

Almost half of the children with persistent diarrhoea
inthisstudy had enteropathogens, including V. cholerae
01 and 0139 which are usually associated with acute
watery diarrhoea. Whether thisisasuperadded infection
representing an acute and chronic phenomenon (28)
cannot be ascertained from this study. The bacterial
pathogens which are more associated with persistent
diarrhoea are diarrhoeagenic E. coli, especially
enteroadherent and enteropathogenic E. coli (29,30).
Presence of diarrhoeagenic E. coli was not examined
inthisstudy. Cryptosporidiumissignificantly associated
with persistent diarrhoea (10,31), but the number of
isolates in this study is scanty. In the case-control

analysis, thisstudy identified threefactorssignificantly
associated with severe persistent diarrhoea (both in
univariate and multivariate analyses). These were:
number of watery stools >10 times during the last 24
hours before hospitalization, respiratory tract infection,
and lack of mothers education. There is a common
perception that more the number of watery stools the
more the fluid loss leading to dehydration if the lost
fluid is not properly replaced. Some studies also have
shown that the frequency of stool >8 times per day is
associated with dehydration in children, aged less than
fiveyears, suffering from acute diarrhoea (32,33). The
association of dehydration in children suffering from
respiratory tract infection with diarrhoea might be
explained thus: the children with respiratory tract
infection were sick, anorectic, reluctant to take fluid,
including ORS, and more insensible water |oss due to
increased respiration rate. Lack of mothers' education
and its association with dehydration in children with
persistent diarrhoea signify her inadequate or lack of
knowledge on appropriate child-caring practice even
during the illness of a child. Maternal education was
also identified as an important risk factor for severe
illness in diarrhoea identified by the presence of
dehydration in a case-control study (27), although the
study was on acute diarrhoeain children. However, the
mechanism of dehydration is similar in all types of
diarrhoeal illnesses. The important indicators, like
young age <12 months and severe malnutrition z-score
<-3, were more common in severe persistent diarrhoea
in univariate analysis, but could not be confirmed in
multivariate analysis. Study on acute diarrhoea had
confirmed severe malnutrition (<60% weight-for-age)
and young age <12 monthsto be significantly associated
with dehydration (34).

Thisstudy has similar limitations asare commonin
most observational studies. We relied on the history
given by the parents at the time of the visit. So, the
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duration of diarrhoea, use of antibiotics, and ORS use,
for example, were not precisely known. The health
workers obtaining the information, however, were not
aware of the hypothesis regarding persistent diarrhoea
and dehydration, and bias is unlikely. Assessment of
dehydration in severely malnourished children,
especially in marasmic and frank kwashiorkor patients
might be difficult. Since the ICDDR,B treats a huge
number (>120,000 per year) of diarrhoea patients, we
rely onthe clinical assessment of dehydration, because
other reliable non-clinical methods are absent. Similarly,
xerophthal miawas diagnosed and treated following the
WHO guideline (35).

The study demonstrates that lack of mothers’
education, frequent watery stool (>10 times during the
last day of visit), and concomitant respiratory tract
infection are significantly associated with severe
persistent diarrhoea. As increased case fatality and
difficulty in case management are associated with severe
persistent diarrhoea, improved case management during
acute diarrhoeal episode and health education of
mothers of children suffering from acute diarrhoea
might prevent the development of severe persistent
diarrhoea. In addition, children with severe persistent
diarrhoea need special attention during case
management regarding rehydration therapy and control
of respiratory tract infection.
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