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Abstract. This cross-sectiona study aimed to estimate the prevalence of appropriate antimicrobial
prescribing for treating childhood diarrheawithin the public hospital system in acentral region prov-
ince, Thailand. Reported are findings of a prospective clinical audit of 424 casestreated by 38 physi-
cians. Appropriate use of antimicrobials was defined as prescribing antimicrobials for managing an
invasive bacterial-type, bloody diarrheaor not prescribing antimicrobialsfor managing awatery-type
or non-bloody diarrhea. Among 424 cases with diarrhea, 12.5% were invasive bacterial-type. Of the
66 diarrheal episodesin which stool sampleswere cultured, 7 stool specimenswere positive, twowith
Shigella sonnei, two with Vibrio cholerae Ogawa and three with E.coli. Based on the presence of
mucusand blood in stools, 27.4% of 424 casesreceived appropriate antimicrobial drugs. Cotrimoxazole
was the most commonly prescribed drug (51%), followed by colistin sulfate (15.3%), norfloxacin
(11%), and nalidixic acid (0.5%). The average number of antimicrobials per case of inpatients was
higher than outpatients (1.15 vs 0.84, p<0.001). Therewas atrend toward prescribing norfloxacinin
childhood diarrhea. The Ministry of Public Health should continue providing effective interventions
aimed at improving physicians’ knowledge of diarrhea treatment. Similar efforts should be directed
toward improving caretakers' knowledge about home care for childhood diarrhea and encouraging
widespread correct use of oral rehydration therapy (ORT) in the community. Hopefully, such activi-
tieswill help reduce the inappropriate use of antimicrobial agentsin treating diarrheal disease.

INTRODUCTION Suboptimal prescribing for childhood diar-
rheahas been reported in many devel oping coun-
tries, with under use of effective measures, such
as ora rehydration sats (ORS) and over use of
marginally effective or ineffective drugs such as
adsorbents and antimicrobial s (Harrisand Black,
1991). Inappropriate drug use leadsto treatment
failure, spread of disease, increased antibiotic re-
sistance, high health care costs, and side effects
(Bojalil and Calva, 1994; Hogeet al, 1998). Since
1990, the Thai Ministry of Public Health hasdis-
seminated guidelines throughout the country for
the treatment of childhood diarrhea, which were
slightly modified from the guidelines recom-

Diarrheal disease continues to be a common
problem for Thai children. The mortality rate for
children aged less than five years due to diarrhea
steadily declined between 1990 and 1999, from 20
to 5.2 deaths per 100,000 population. However, the
surveillance data collected during the same period
suggests an increasing preval ence of the morbidity
rate, from 5,113.2 to 7,140 cases per 100,000 popu-
lation. Diarrhea also accounts for a major propor-
tion of hospital admissions when associated with
dehydration. Nearly 40% of al diarrhea cases and
26% of deathsdueto diarrheawerein childrenless

than 5 years of age (Division of Epidemiology,
1999; Choprapawon, 2000).
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mended by the WHO (World Health Organiza-
tion, 1990a; 1992; Ministry of Public Health,
1992; Action Program on Essential Drugs, 1993).
However, the doctorswho do the prescribing are
scarcely acknowledged officially, especialy inthe
management of childhood diarrhea.

To gain abetter insight into the problem, we
conducted a survey to estimate the preval ence of
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appropriate antimicrobial usage on children less
than 5 years of age with diarrhea in ten public
hospitals of acentral region province.

MATERIALSAND METHODS

This study was a part of a Health Facility
Survey conducted in two general and eight com-
munity hospitals providing residential carein a
Central Thailand provincein 1995. The scope of
this paper focuses on an audit of antimicrobials
prescribed according to the standard treatment
guidelines (World Health Organization, 1990z;
1992; Ministry of Public Health, 1992; Action
Program on Essential Drugs, 1993). This paper
uses the data from a prospective clinical audit of
the management of 424 cases of children under 5
years, sampled from all 38 doctors treating diar-
rheain those ten public hospitals.

While waiting to see the doctors, 424 care-
takerswereinterviewed by theinvestigators(itis
beyond the scope of this paper to deal with data
collected through the caretakers' interviewed).
Caretakers refer to mothers, fathers, relatives or
other persons who brought the child with diar-
rheafor careto the hospitals during the study pe-
riod. The survey instrument was adapted from the
WHO Health Facility Survey instrument (World
Health Organization, 1990a). It consisted of 13
guestions covering the child’s medical history,
signs and symptoms, caretakers' home-based
management for their children including diet and
fluid since onset of diarrhea, source of medical
advice prior to seeking care at the public hospi-
tal. The children were examined for degree of
dehydration and nutritional statususingtheWHO
criteria (World Health Organization, 1990a).
Laboratory results were also collected if the pa-
tient was ordered to receive a stool culture. The
guestionnaireswere reviewed and pre-tested; nec-
essary modifications were made before conduct-
ing the survey.

The research protocol was submitted and
approved by the Deputy Director-General, De-
partment of Communicable Diseases, Ministry of
Public Health, and the Deputy Provincial Chief
Medical Officer of the studied province. Verbal
consent was obtained from the Medical Director
of each hospital and from each individual doctor
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to collect information from medical records. Ver-
bal consent for interviewing and examining the
children was gained from caretakers while they
were waiting to see the doctors.

Operational definitions

The following definitions were adapted
based on the Thai Ministry of Public Health
(1992) and World Health Organization (1992)
diarrheal treatment guidelines.

Diarrheawas defined asthe passing of three
or moreloose stools of watery consistency or one
stool with blood or mucusin a 24 hour period.

Appropriate use of antimicrobials was de-
fined as prescribing antimicrobialsfor managing
aninvasive bacterial-type, bloody diarrheaor not
prescribing antimicrobial sfor managing awatery-
type or non-bloody diarrhea.

Theinappropriate use of antimicrobialswas
defined asprescribing antimicrobialsin awatery,
non-bloody diarrheaor not prescribing antimicro-
bials for an invasive bacterial-type or bloody di-
arrhea.

Statistical analysis

The difference between means were tested
using thet test. The significance level was set at
a =< 0.05. The sample size of 424 cases in this
study was calculated to estimate the prevalence
of ORS and antimicrobial prescribing for a 95%
confidence interval to be within +/- 5% of point
estimate. When the proportion of antimicrobial
use was 60%, the sample size required for the
study was at |east 369 cases.

RESULTS

Among the 38 physicians, 70% were males,
87% were aged less than 45 years, and 71% had
not received postgraduate training. The remain-
der of the physicians were trained in pediatrics
and other specialties. Only 13% received updated
training on diarrhea case management. Fifty per-
cent had practiced medicine less than 6 years.
About 63% had his’/her own private clinics or
worked part-time in private hospitals.

Of the 424 caretakers interviewed, 94.6%
werefemale. Theagesranged from 16to 66 years
with a mean age of 30 years. Of these, 77.4%
were aged between 21-40 years, 94.6% were the
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Table1
Stool culture requested by place of trestment (outpatient vs inpatient).

% of patients

Stool culture? Outpatients Inpatients (day 1) Total
n =275 (%) n = 149 (%) n=424
Done: 11 (4.0 55 (36.9) 66 (16.0)
Result : n=11 n=>55 n =66
No growth/negative 11 (100.0) 48 (87.3) 59 (89.0)
Shigella sonnei 0(0.0) 2(13) 2(3.0)
Vibrio cholerae Ogawa 0(0.0) 2(13) 2(3.0)
E. coli 0(0.0) 3(2.0) 3(4.5)

aStool culture was performed for bacterial pathogens only.

mothers of the treated children.

Among the 424 children examined, 65%
were outpatients, and 56% were male. The mean
age was 20.5 months (SD=16.8 months), 45%
were aged 1-12 months and 21.7% aged 13-24
months. Regarding children’s signs and symp-
toms, 52% had experienced the illness for less
than oneday. Only 4.0% wereill for morethan 7
days. Nearly 26% passed watery stool morethan
10 times in the last 24 hours prior to consulting
the doctor. Based on the presence of mucus and
blood in stools, 12.5% of cases were of an inva-
sive bacterial-type. About 5.4% had decreased
urine. Morethan half of the children experienced
sickness associated with their diarrhea, such as
fever, vomiting, cough and runny nose. Approxi-
mately 1.2% had convulsions before consulting
the doctor. Concerning the degree of dehydration,
66% had none or mild dehydration. Only 1.4%
had severe dehydration, which required intrave-
nous fluid therapy (IV). In terms of nutritional
status, 16.5% were classified as 1% degree mal-
nutrition and 3.8% were 2™ degree malnutrition.

Diagnosis was given as acute diarrhea in
74.3%, bloody diarrhea in 6%, infectious diar-
rheain 4.5%, severe diarrhea (cholera) in 0.5%,
diarrhea with other complications, such as an
upper respiratory infection, vomiting, pyrexia,
convulsions in 14.2% and chronic diarrhea in
0.5%.

Stool culture

Of the 424 cases, 66 patients had astool cul-
ture ordered. Seven of the 66 stool specimens
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were positive, two with Shigella sonnei, two with
Vibrio cholerae Ogawa, and three with E.coli
(Table 1).

Number of antimicrobial drugs precribed per
episode

Table 2 shows that the number of antimi-
crobials prescribed ranged from O to 3 drugs.
About 76.4% of cases received at |east one anti-
microbial drug. Approximately 14.4% received
no antimicrobial drugs during the episode of di-
arrhea. About 22% of inpatients received two or
more antimicrobials during the first day of
therapy. The average number of antimicrobials
per case of inpatientswas higher than outpatients
(1.15vs 0.84, p<0.001).
Types of antimicrobials prescribed

Ninetypesof antimicrobialswere prescribed
in this study (Table 3). Cotrimoxazole was the
most commonly prescribed drug (51%), followed
by colistin sulfate (15.3%), the quinolone group,
- norfloxacin (11%), and nalidixic acid (0.5%).
Only 2.4% of cases were prescribed two types of
antimicrobials, ampicillin plus gentamicin.
Use of antimicrobials

Table 4 shows that 116 (27.4%) cases were
appropriately managed while 308 (72.6%) cases
were inappropriately treated according to treat-
ment guidelines. These 308 episodes were fur-
ther analyzed in terms of inappropriate treatment
patterns. No cases of bloody diarrhea were
underprescribedin relation to antimicrobials. The
proportion of appropriate antimicrobial use
among pediatricianswas higher than general prac-
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Table 2
Number of antimicrobials prescribed per episode of diarrhea by place of treatment
(outpatient vs inpatient).

% of patients®

No. of antimicrobials Outpatients Inpatients (day1) Total
n=275 n=149 n=424
0 17.8 8.0 14.4
1 80.0 69.8 76.4
2 2.2 215 9.0
3 0.0 0.7 0.2
Mean® 0.84 1.15 0.95
Median 1 1 1

First day therapy only considered.
bA significant difference between the means was identified by t-test (p<0.001).

Table3
Types of antimicrobials prescribed for the treatment of diarrhea by place of treatment
(outpatient vs inpatient).

% of patients®

Types of antimicrobia s Outpatients Inpatients (day1) Total
n=275 n=149 n=424
No antimicrobial prescribed 17.8 8.0 14.4
Cotrimoxazole 55.3 43.0 50.9
Colistin sulfate 16.4 134 15.3
Norfloxacin 8.0 16.8 111
Ampicillin 0.7 4.7 21
Gentamicin 04 54 19
Amoxicillin 15 13 14
Metronidazol e 15 0.0 0.9
Nalidixic acid 0.4 0.7 0.5
Erythromycin 0.0 0.7 0.2
Ampicillin + gentamicin 0.0 6.7 24

3First day therapy only considered; "Some patients received >1 antimicrobia drugs/ encounter.
°In this study defined as an antimicrobial drug.

Table4
Antimicrobial usage?in 424 diarrheal cases.
Antimicrobial usage Number %
Appropriate 116 274
Given antimicrobial for bloody diarrhea 53 125
Given antimicrobial for severe diarrhea 2 0.5
Not given antimicrobial for non-bloody diarrhea 61 14.4
Inappropriate 308 72.6
Not given antimicrobial for bloody diarrhea 0 0.0
Given antimicrobial for non-bloody diarrhea 308 72.6

aFor inpatients, first day therapy only considered.
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Table5
Antimicrobial usage in 424 diarrheal cases by physician’s specialty.

Antimicrobial usage

No. of
Physician’s specialty prescriptions Appropriate Inappropriate
n % n %
General practitioner (n=27) 289 77 26.6 212 734
Pediatrician (n=5) 84 28 33.3 56 66.7
Other specialty (n=6) 51 1 216 40 78.4

titioners and other specialties (33.3% vs 26.6%,
21.6% respectively) as showed in Table 5.

DISCUSSION

Two possible sourcesof error inthe prescrip-
tion audit may be present. First, the audit was
based on the history reported by caretakers, and
observations and assessments by theinvestigator
according to WHO guidelines. An independent
assessment by an outside physician may have
produced different categorizations of the cases
from those of the observer. Second, the diarrhea
cases studied included those with bloody and non-
bloody diarrhea in outpatients and inpatients.
However, some cases also had other complica-
tions, which may have required treatment other
than that specified in the guidelines. The rigor-
ous WHO guidelinesfor treatment of diarrheain
children may not always be appropriate due to
the complexity of some diarrhea cases. For ex-
ample, in some non-bloody diarrhea cases with
high fever, lethargy, and a compl ete blood count
that shows the white blood cells were >10 cells/
HPF, especially in children aged less than 6
months, doctors have to prescribe antimicrobials
such as ampicillin and gentamicin or cefotaxime
for treating suspected sepsis while waiting for
hemo-cultureresults. Another limitation wasthat
appropriate use of antimicrobials relied on pre-
scribing or not prescribing such drugs. These
criteria did not involve the appropriate choices,
the correct dosage and right duration of antimi-
crobial use.

On the basis of the rigorous WHO guide-
linesfor the treatment of diarrhea, 72.6% of chil-
dren received inappropriate antimicrobials. The
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high level of antimicrobial prescriptions in this
study were similar to the studies reported from
Bangladesh (99%), Indonesia (94%), Mexico
(79%), Pakistan (65%), India (64%) and Peru
(58%) (Gani et al, 1991; Aguilaand Brown, 1993;
Chowdhury et al, 1993; Gutierrez et al, 1994,
Singh et al, 1995; Nazami et al, 1996).

The 27.4% prevalence of appropriate use of
antimicrobials in our study was lower than the
73.8% figure reported by Osatakul and
Tangadullart (1999), who reviewed the medical
records of 529 children with 749 acute diarrheal
episodes at Songklanagarind Hospital, a teach-
ing hospital in Southern Thailand. The substan-
tial differencein the rate might be due to the dif-
ferencein study subjects. Our study included both
inpatients and outpatients, whereas the Southern
Thai study included only outpatients. |npatients
may require treatment other than specified in the
guidelines. Another reason may be that the pre-
scriptions in our study were spread over 38 phy-
siciansin ten public hospitals, whilethe compari-
son study was conducted in a teaching hospital
and included an unspecified number of medical
instructors, internists, and medical students. Usu-
ally, the patients who seek care at teaching hos-
pitals tend to be more severe cases than patients
seeking care at community hospitals. Osatakul
and Tangadullart (1999) noted that among 263
diarrheal episodes in which stool samples were
cultured, Salmonella was detected in 16.7%, Shi-
gellain 2.3%, and other pathogensin 7.3%. This
contrasts with our study in which only 7 out of
the 66 specimenswere positive. The prescriptions
for antimicrobials tended to meet the audit crite-
ria. Furthermore, a higher proportion of doctors
at Songklanagarind Hospital may have received
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updated training on diarrhea case management.

Although there might be some error due to
using only the presence of mucus and blood in
stoolsasthe only indication, the antimicrobial use
in our study was still high. According to Levine
(1986), the use of antimicrobials in outpatients
wasjustified in only about 5-10% of cases. This
observation is consistent with the findings of
Osatakul and Tangadullart (1999): 12% of diar-
rheacasesintheir study were of theinvasive bac-
terial-type that required antimicrobials. In our
study, considering only outpatients, 82.2% (226/
275) received antimicrobials, and 10.9% (30/275)
were an invasive bacterial-type that required an-
timicrobials.

Countries differ in the most commonly pre-
scribed antimicrobia sand employ different drugs
as first-line treatments (Gani et al, 1991; Aguila
and Brown, 1993; Chowdhury et al, 1993;
Gutierrez et al, 1994; Singh et al, 1995; Nazami
et al, 1996 ). This might depend on drug resis-
tancefeatureswhich differ between countriesand
also on the guidelines provided by the govern-
ment. The most commonly prescribed antimi-
crobial in our study was cotrimoxazole (50.9%)
as was the case in Pakistan (18.2%) (Nazami et
al, 1996). The equivaent popularly prescribed
druginMexico (Gutierrez et al, 1994) was ampi-
cillin (20%).

In Osatakul and Tangadullart’s (1999) report,
among 749 diarrheal episodes, 33.3% (250/749)
received antimicrobials, and the most commonly
prescribed antimicrobia was norfloxacin (20.6%;
154/749), followed by cotrimoxazole (12.3%; 92/
749). Osatakul and Tangadullart (1999) reported
that 100% of Shigella and Samonella were sensi-
tiveto norfloxacin, while 100% of Shigellaand 33%
of Samonella were resistant to cotrimoxazole.

Our study also found atrend toward prescrib-
ing norfloxacin in childhood diarrhea. The rea-
sons might be due to the problem of drug resis-
tanceto cotrimoxazole, while nalidixic acid might
beinconvenient to takein comparisonto asmaller
tablet of norfloxacin. Moreover, the physicians
may prescribe antimicrobials to prevent second-
ary infection and because of uncertainly about the
diagnosis of the child’'s underlying condition
[Howteerakul et al (2003) analysis of physicians
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rationales of adhering and not adhering to treat-
ment guidelines for childhood diarrhea).

In Thailand, metronidazole is used little,
(1%), but itsuseismarkedly higher in Bangladesh
(65%), Mexico (28%), and Pakistan (15%)
(Chowdhury, 1993; Gutierrez et al, 1994; Nazami
et al, 1996). Since amebiasis and giardiasis are
uncommon in Thailand, few doctors prescribe
metronidazole [the study in Mexico (Gutierrez et
al, 1994) defined metronidazole as an antipara-
sitic; in Pakistan (Nazami et al, 1996) it is de-
fined as an antiamebicsg].

Conclusion

In conclusion, most doctors recruited in this
investigation prescribe antimicrobials even with
non-bloody diarrhea. Our Thai physicians did not
rely only upon the presence of blood as an indica-
tion for prescribing antimicrobias. There was a
trend toward prescribing norfloxacin in treating
childhood diarrhea. Overall, inpatients received
more antimicrobials than outpatients. The results
support the Thai Ministry of Public Health efforts
to continue re-orientating physicians about diar-
rheacase management with an emphasison avoid-
ing antimicrobial usein cases of non-bloody diar-
rhea. Another educational point is awareness that
prescribing norfloxacinin treating childhood diar-
rheaas been show to cause bone cartilage damage
in young animals (World Health Organization,
1990b; Stahlmann et al, 1993), although there is
currently no clinical evidence to suggest that
quinolones cause joint damagein children or ado-
lescents (Rosenstiel and Adam, 1994). Caretakers
should be re-oriented and encouraged to use ac-
ceptable ORT. Only 14% of children received
WHO-ORS or acceptable commercial ORT before
seeking care at the hospital (datanot shown). This
may indicate that caretakers do not know how to
manage children with diarrhea at home and may
not have a positive attitude toward ORT use. Itis
possible that caretakers expect the physicians to
prescribe medicines, including antimicrobials, for
their children (Howteerakul et al, 2003). There-
fore, we recommend expanded interventions to
improve the doctors and caretekers knowledge
about treatment and to encourage the wider cor-
rect use of ORT in the community to help reduce
antimicrobial prescribing ratesin children with di-
arrhea
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