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SUMMARY

Diarrhoeal management practices are unsatisfactory in India especially in the slum areas.
Dearth of information regarding physicians’ diarrhoea-related knowledge and practice in India
ncessitated this cross-sectional study of allopathic practitioners in the slums of Kolkata, to assess
the distribution and interrelationship between physicians’ characteristics, knowledge and practice
regarding diarrhoea. A total of 264 randomly selected consenting practitioners were interviewed
using a field-tested questionnaire. Nineteen percent had good overall knowledge, 49% and 80%
prescribed antibiotics to diarrhoea and cholera patients, respectively, and 55% advised stool
examination for every case. Qualified and Government physicians had better knowledge
regarding diarrhoea [MBBS: odds ratio (OR) 5·96, P<0·001; postgraduates: OR 9·33, P<0·001;
Government physicians: OR 11·49, P<0·0001] and were less likely to prescribe antibiotics for all
diarrhoea cases (MBBS: OR 0·30, P=0·002; postgraduates: OR 0·20, P<0·001; Government
physicians OR 0·24, P<0·029). Better knowledge was associated with a lower likelihood of
prescribing antibiotics for diarrhoea (OR 0·72, P<0·001), cholera (OR 0·78, P=0·027) and
investigative procedure (OR 0·85, P=0·028). In the slums of Kolkata, diarrhoea-related
knowledge and practice were poor with the exception of qualified physicians, hence an
improvement in the knowledge of pharmacists and unqualified practitioners is necessary
for the overall improvement of diarrhoeal management in these slums.
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INTRODUCTION

Diarrhoea is defined by the WHO as 53 loose or
watery stools in 24 h [1]. Despite a clear delineation
of the treatment and prevention plan long ago, diar-
rhoeal diseases are still major public health concerns

worldwide as well as in India [2–4]. Globally 11% of
all deaths in children aged <5 years in 2010 and
15% of the total estimated deaths in 2008 were attrib-
uted to diarrhoea [5, 6]. Diarrhoea was the third most
common cause of mortality in children aged <5 years
India in 2010 [3]. In 2008, out of 1257079 estimated
diarrhoeal deaths in children aged <5 years world-
wide, 203206 were from India [6]. In the same year,
5·65 million new cases of diarrhoea in males and
5·58 million in females were reported in India [7].
Hospital-based surveillance in Kolkata during
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2007–2009 showed that diarrhoeal diseases including
cholera were major contributors to the morbidity
and mortality especially in children [8].

Kolkata is one of the biggest cities of India and
together with its suburbs, the third largest metro-
politan area in the country (population ∼14 million)
[9–11]. There are 5500 slums characterized by their
social vulnerability, overcrowding and relatively un-
healthy environment in the municipal area of Kolkata
which is divided into 141 civic administrative units
called wards. About 1·5 million people reside in these
informal settlements [10, 12, 13]. Lack of proper sani-
tation and poor access to safe water in these slums in-
creases the risk of diarrhoeal diseases in the residents;
many of whom seek care for their diarrhoeal episodes
from pharmacists and untrained practitioners [14].

Most of the diarrhoeal cases are less severe and
self-limiting while many of them are caused by viruses.
Therefore laboratory investigation and antibiotic
therapy are not warranted in most of these cases
[15, 16]. The Indian National Diarrhoea Diseases Con-
trol Programme has specifically emphasized these
aspects along with oral rehydration therapy and
proper nutrition for many years. However, practices
regarding diarrhoeal management by physicians in
India are far from satisfactory [4]. The problem may
be more pronounced in the urban slum areas owing
to the unhealthy environment, diverse healthcare-
seeking patterns of the residents and inadequate
control over the availability of over-the-counter anti-
biotics [14]. Improper and injudicious use of anti-
biotics for the management of diarrhoeal diseases in
this underserved and vulnerable population results
in an increase of antibiotic-resistant cases, which
increases the economic burden of the disease on
both Government and individuals.

There is a paucity of published literature from India
on the association between the knowledge and prac-
tice of physicians regarding diarrhoea. This present
study was undertaken to assess diarrhoea-related
knowledge, practice, their correlates and interrelation-
ship among allopathic practitioners treating diarrhoea
patients in the slums of Kolkata.

METHODS

Study design and population

With help from local people, community health
workers, municipal health officers, opinion leaders
and local medical associations, an exhaustive list of

360 private practitioners including pharmacists, unre-
gistered practitioners with or without formal training
(quacks), registered medical professionals and special-
ists who prescribed allopathic medicines to diarrhoea
patients in the slums of eight municipal wards for at
least 6 months (the respective ward numbers being:
28, 29, 30, 32, 33, 34, 59, 66) of Kolkata was prepared.
A cross-sectional study was designed to interview eli-
gible practitioners who agreed to participate. For the
purpose of the study only those allopathic physicians
who were practising privately, either in a clinic or in
a pharmacy, were included. In the pilot phase in
2011, between May and July, 40 randomly selected eli-
gible practitioners were interviewed using a detailed
questionnaire, the information collected was analysed
to check for internal consistency. The questionnaire
was finalized by removing internally inconsistent
components (Cronbach’s α<0·7).

Sample size

Parameters for physicians’ diarrhoea-related knowl-
edge and practice were unavailable from the study
area. Hence, information from the pilot phase (var-
iance for the overall knowledge indicator=125·44,
S.E.=0·69) was used to calculate the sample size
for the measurement of physicians’ knowledge
using the approximate formula for single mean:
n=4z21−σ /2* s2 / l2, where n=required sample size,
z=percentile of the standard normal distribution
(for 95% confidence level, z=1·96), s2= the sample
variance, and l=the confidence interval width at the
desired level [17]. Assuming α=0·05, with the help
of the population survey module of Epi Info software
version 6 (CDC, USA) the required sample size for
assessment of knowledge was estimated to be 263.
Additionally, a proportion of rational antibiotic use
in the metropolitan area of Kolkata (0·275) as esti-
mated by Sur & Mukhopadhyay [18] in 2001 was
used for the calculation of the sample size for assessing
practice. The formula: s=z2*p (1−p) /d2 was used,
where p=the proportion of rational antibiotic use
and d=half the width of the desired confidence inter-
val, assuming α=0·05 with absolute precision of 10%
[17, 19]. Calculated sample size was corrected for finite
population using the formula: n÷ s / (1+(s /population
size)), where n=required sample size and s=sample
size calculated for large populations [17, 19]. Using
the number of enlisted practitioners (n=360) as the
population size, the final sample size was calculated
as 266. Based on the unique identification number
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assigned to each eligible physician, 266 practitioners
were selected randomly using the random selection
method (random number generation) of SAS software
version 9.2 (SAS Inc., USA).

Ethical approval

The study was conducted after obtaining approval
from the Scientific Advisory Committee and Insti-
tutional Ethics Committee of National Institute of
Cholera and Enteric Diseases.

Interview

Between August 2011 and January 2012, after receiv-
ing an explanation of the study, selected physicians
gave their consent for participation in questionnaire-
based interviews; the interviews were conducted by
trained interviewers, who were unaware of the study
hypothesis. Information was collected on prac-
titioners’ qualifications, attachment, years of practice,
average age, socioeconomic status (SES) and knowl-
edge of the patients treated by them, usual dehy-
dration profile of their patients during presentation,
and their knowledge and practice regarding diarrhoea.
Physicians were asked to categorize the average
knowledge and SES of their patients based on their
perception.

Measures

The physicians’ knowledge was measured in six separ-
ate domains regarding diarrhoeal diseases (signs and
symptoms), cholera (disease as a whole), occurrence
and spread (causative organism as a subdomain),
management, prevention/control and oral rehydration
solutions (ORS). Based on standard textbooks like
Harrison’s Principles of Internal Medicine (17th edn,
McGraw-Hill), Nelson’s Textbook of Pediatrics (18th
edn, Elsevier) and the WHO recommendations for
management of diarrhoea, an answer to each of the
questions was determined as correct or incorrect by
the scientists of National Institute of Cholera and
Enteric Diseases Kolkata (Indian Council for Medi-
cal Research).

Scores for individual questions (0 for incorrect and
1 for correct answer) were summed up and rescaled
within 10 for each of these domains. The composite
score for knowledge was calculated by adding the
scores for all domains and rescaling it within 100.
Scores were then re-coded into three categories (poor,

average, good) using tertiles. The lowest tertiles for
composite score and knowledge score for each in-
dividual domain were defined as ‘poor’, the middle
tertiles as ‘average’, and the uppermost tertiles as
‘good’. Diarrhoea-related practices of the participat-
ing physicians were assessed by collecting information
on the most important factors for prescribing anti-
biotics, whether antibiotics were prescribed, and
whether laboratory investigation for stool was advised
for each of their diarrhoea/cholera patients.

Statistical analysis

Descriptive analyses were conducted using survey fre-
quency estimation methods to incorporate the cross-
sectional design effect to explore the distribution of
the factors related to the physicians/their patients,
knowledge scores/categories and indicators for prac-
tice. Cumulative logistic regressions were next per-
formed to determine the association between factors
related to the physicians/patients and their probability
of having better knowledge cumulated over poorer
knowledge categories [20, 21]. Logistic regression
models were then used to estimate the associations
of the physician/patient-related factors with their prac-
tices regarding diarrhoeal management and the associ-
ation of knowledge with practice. SAS version 9.2 was
used for statistical analyses.

RESULTS

Out of 266 randomly selected physicians, two did not
provide informed consent; hence 264 were included in
the analysis. Of these, 92% were male, 21% had no
medical qualification, 32% had either alternative
medicine or any other quack practitioner training,
26% were medical graduates and 21% had a post-
graduate qualification. About 75% and 6% of the par-
ticipants were attached to private and Government
healthcare facilities, respectively, and 12% were phar-
macists. The majority (72·35%) had been practising
for more than 10 years. Of the participants, 47%
were treating diarrhoea patients aged >15 years,
59% reported that their diarrhoea patients belonged
to the low SES group, 61% stated that their patients
had poor knowledge regarding diarrhoea and 52%
usually had their patients present with some dehy-
dration. Distribution of the characteristics of the physi-
cians/patients are presented in Table 1.

The mean score for the physicians’ overall knowl-
edge regarding diarrhoea was 70·82 (S.E.=0·72). The
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knowledge level of most was good regarding preven-
tion/control (44·7%, S.E.=3·07); average regarding
diarrhoeal diseases (46·97%, S.E.=3·08) and their oc-
currence/spread (43·56%, S.E.=3·02); poor regarding
cholera (50%, S.E.=3·08), ORS (46·97%, S.E.=3·08)
and management (43·56%, S.E.=2·84). Approximately

two thirds (59·47%, S.E.=3·03) of the participants
mentioned the names of the causative organisms cor-
rectly while only 19% (S.E.=2·43) had good overall
knowledge about diarrhoea. About 77% (S.E.=2·61)
of practitioners considered severity of the diarrhoeal
disease as the most important factor when deciding
whether antibiotics should be prescribed or not. Of
the participating physicians, 49% (S.E.=3·08) and
80% (S.E.=2·47) prescribed antibiotics to each diar-
rhoea and cholera patient, respectively, and 55%
(S.E.=3·07) advised stool examination to each diar-
rhoea case they treated. Results of the descriptive
analysis of the knowledge and practice measures are
presented in Table 2.

Compared to untrained practitioners, graduate and
postgraduate physicians had better diarrhoea-related
knowledge overall [graduates: odds ratio (OR) 13·90,
95% confidence interval (CI) 6·13–31·54; postgradu-
ates: OR 62·95, 95% CI 24·74–160·17] and in each
individual domain. Regarding the pharmacists, physi-
cians attached to governmental and private facilities
had better knowledge regarding diarrhoea both overall
(Government sector: OR 26·75, 95% CI 6·94–103·13;
private sector: OR 9·33, 95% CI 3·42–25·44) and in
most of the individual domains. Practitioners treating
middle-income group patients had better overall (OR
2·72, 95% CI 1·27–5·79) and ORS-related (OR 4·02,
95% CI 1·76–9·21) knowledge compared to those
treating lower-income groups. Physicians treating
more knowledgeable patients, had better information
regarding diarrhoea as a whole (OR 4·42, 95% CI
2·05–9·53) and in most of its individual domains.
Compared to practitioners to whom diarrhoea pa-
tients generally presented with severe dehydration,
practitioners who usually treated patients presenting
with mild/no dehydration had better knowledge
regarding signs/symptoms of diarrhoeal diseases (OR
2·73, 95% CI 1·26–5·92), poorer knowledge regarding
cholera (OR 0·42, 95% CI 0·19–0·89) and prevention/
control of diarrhoea (OR 0·32, 95% CI 0·15–0·70).
Associations between the characteristics of the phys-
icians/patients and diarrhoea-related knowledge are
presented in Tables 3a, b.

Compared to untrained practitioners, graduate and
postgraduate physicians were more likely (graduates:
OR 2·69, 95% CI 1·20–6·06; postgraduates: OR
4·23, 95% CI 1·63–10·97) to consider severity to be
the most important factor when prescribing antibiotics
to a diarrhoea patient and less likely (graduates: OR
0·30, 95% CI 0·14–0·63; postgraduates OR 0·20,
95% CI 0·09–0·46) to prescribe antibiotics to each

Table 1. Distribution of the factors related to the
participating physicians (N=264) and their patients

Variable description/category N % S.E.

Gender of the physician
Male 243 92·05 1·67
Female 21 7·95 1·67

Physicians’ qualification
No such 55 20·83 2·50
AM 85 32·20 2·88
MBBS 68 25·76 2·70
Postgraduate 56 21·21 2·52

Type of physician based on
the attachment
Pharmacist 32 12·12 2·01
No attachment 17 6·44 1·51
Attached to private hospital/clinic 199 75·38 2·66
Attached to Government
hospital/clinic

16 6·06 1·47

Years of practice
<1 yr 4 1·52 0·75
1–4 yr 18 6·82 1·55
5–9 yr 51 19·32 2·43
>10 yr 191 72·35 2·76

Average age group of patients treated
0–5 yr 86 32·58 2·89
5–15 yr 55 20·83 2·50
>15 yr 123 46·59 3·08

Average socioeconomic
status of patients treated
Very low 38 14·39 2·63
Low 157 59·47 3·00
Middle 69 26·14 2·19
High income 0 0·00 0·00

Average knowledge of patients treated
Very low 63 23·86 2·63
Low 162 61·36 3·00
Good 39 14·77 2·19
Very good 0 0·00 0·00

Average dehydration profile of
patients treated when presenting
Severe 34 12·88 2·07
Some 136 51·52 3·08
Mild/No 94 35·61 2·95

S.E., Standard error; AM, alternative medicine/equivalent
quack practitioners’ training in India; MBBS, medical
graduation qualification in India.
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diarrhoea patient, while practitioners having alternate
medicine/equivalent training were most likely (OR
5·77, 95% CI 2·75–12·14) followed by postgraduate

doctors (OR 2·93, 95% CI 1·35–6·34) to advise labora-
tory testing of stool. Practitioners attached to Govern-
ment hospital/clinic (OR 0·24, 95% CI 0·07–0·86) were

Table 2. Descriptive analysis of the knowledge and practices regarding diarrhoeal diseases of participating
physicians (N=264)

Continuous variables Mean S.E.

Knowledge score* regarding
Diarrhoeal symptoms 6·92 0·11
Cholera 6·50 0·09
Occurrence and spread of diarrhea 6·81 0·18
Management of diarrhea 7·38 0·11
Prevention and control of diarrhea 8·10 0·12
Oral rehydration solutions 6·33 0·11

Knowledge score regarding diarrhoea as a whole† 70·82 0·72

Categorical variables Category N % S.E.

Knowledge regarding
Diarrhoeal diseases Poor 99 37·50 2·99

Average 124 46·97 3·08
Good 41 15·53 2·23

Cholera Poor 132 50·00 3·08
Average 112 42·42 3·05
Good 20 7·58 1·63

Organisms causing diarrhea Incorrect 107 40·53 3·03
Correct 157 59·47 3·03

Occurrence and spread of diarrhea Poor 81 30·68 3·06
Average 115 43·56 3·02
Good 68 25·76 2·28

Management of diarrhea Poor 115 43·56 2·84
Average 106 40·15 3·06
Good 43 16·29 2·70

Oral rehydration solutions Poor 124 46·97 3·08
Average 102 38·64 3·00
Good 38 14·39 2·16

Prevention and control of diarrhea Poor 53 20·08 2·47
Average 93 35·23 2·95
Good 118 44·70 3·07

Diarrhoea as a whole Poor 113 42·80 3·05
Average 100 37·88 2·99
Good 51 19·32 2·43

Diarrhoea-related practices
Most important factor for prescribing antibiotic
to a diarrhoea patient

Age of the patients 46 17·42 2·34
Patients’ affordability 13 4·92 1·33
Patients’ preference 3 1·14 0·65
Severity of disease 202 76·52 2·61

Prescribing antibiotic to each of the diarrhoea
patients

No 134 50·76 3·08
Yes 130 49·24 3·08

Prescribing antibiotic to each of the cholera
patients

No 53 20·08 2·47
Yes 211 79·92 2·47

Advising laboratory test of stool to each
diarrhoea patients

No 118 44·70 3·07
Yes 146 55·30 3·07

S.E., Standard error; AM, alternative medicine/equivalent quack practitioners’ training in India; MBBS, medical graduation
qualification in India.
*Measured in a scale of 10.
†Measured in a scale of 100.
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Table 3a. Association between diarrhoea-related knowledge of participating physician (N=264) and diarrhoeal diseases, cholera, organisms causing diarrhoea,
and occurrence and spread of diarrhoea

Physician and their
patient-related factors Category

Better knowledge of the participating physicians regarding

Diarrhoeal diseases Cholera Organisms causing diarrhoea
Occurrence and spread
of diarrhoea

OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value

Gender Male – – – – – – – –

Female 2·18 (0·94–5·10) 0·071 1·53 (0·65–3·60) 0·333 1·12 (0·45–2·80) 0·813 1·50 (0·66–3·44) 0·338
Qualification No such – – – – – – – –

AM 1·34 (0·68–2·63) 0·398 1·04 (0·50–2·14) 0·921 2·86 (1·38–5·94) 0·005 2·47 (1·27–4·78) 0·007
MBBS 5·96 (2·87–12·39) <0·001 4·54 (2·17–9·52) <0·001 6·40 (2·90–14·10) <0·001 4·55 (2·25–9·19) <0·001
Postgraduate 9·33 (4·28–20·36) <0·001 6·15 (2·81–13·45) <0·001 22·22 (7·90–62·50) <0·001 11·49 (5·34–24·73) <0·001

Type of physician
based on attachment

Pharmacist – – – – – – – –

None 1·24 (0·40–3·91) 0·711 2·52 (0·76–8·39) 0·131 12·96 (3·15–53·28) <0·001 3·64 (1·18–11·18) 0·024
Private sector 2·36 (1·13–4·93) 0·022 2·61 (1·16–5·87) 0·021 10·40 (3·83–28·22) <0·001 3·78 (1·80–7·92) <0·001
Govt. sector 11·49 (3·49–37·80) <0·0001 13·73 (3·91–48·28) <0·001 6·94 (1·76–27·41) 0·006 3·06 (0·98–9·60) 0·055

Years of practice <1 yr – – – – – – – –

1–4 yr 1·00 (0·13–7·77) 0·999 0·93 (0·07–11·55) 0·953 0·33 (0·03–3·84) 0·379 0·87 (0·12–6·48) 0·890
5–9 yr 0·60 (0·09–4·13) 0·605 1·16 (0·11–12·21) 0·902 0·38 (0·04–3·85) 0·410 0·68 (0·10–4·51) 0·691
>10 yr 1·11 (0·17–7·20) 0·916 4·47 (0·45–44·20) 0·200 0·54 (0·06–5·28) 0·596 0·95 (0·15–5·96) 0·956

Average age group of
patients treated

0–5 yr – – – – – – – –

5–15 yr 0·90 (0·48–1·71) 0·754 1·24 (0·65–2·38) 0·516 0·93 (0·47–1·87) 0·847 1·03 (0·55–1·93) 0·928
515 yr 0·82 (0·49–1·38) 0·456 0·78 (0·46–1·34) 0·367 0·85 (0·48–1·49) 0·572 0·81 (0·48–1·34) 0·408

Average socioeconomic
status of patients treated

Very low – – – – – – – –

Low 0·78 (0·40–1·53) 0·474 0·94 (0·48–1·87) 0·869 1·18 (0·58–2·40) 0·656 1·31 (0·68–2·53) 0·426
Middle 1·18 (0·56–2·50) 0·658 0·88 (0·41–1·90) 0·748 1·34 (0·60–2·99) 0·477 1·89 (0·90–3·97) 0·092

Average knowledge of
patients treated

Very low – – – – – – – –

Low 1·74 (0·99–3·04) 0·053 0·84 (0·48–1·47) 0·539 0·91 (0·51–1·65) 0·765 0·92 (0·53–1·58) 0·756
Good 2·34 (1·09–5·03) 0·029 0·88 (0·41–1·90) 0·741 3·43 (1·32–8·94) 0·012 3·12 (1·46–6·70) 0·003

Average dehydration
of patients treated

Severe – – – – – – – –

Some 2·56 (1·22–5·37) 0·013 0·63 (0·31–1·30) 0·209 0·62 (0·28–1·38) 0·245 0·78 (0·39–1·57) 0·487
Mild/no 2·73 (1·26–5·92) 0·011 0·42 (0·19–0·89) 0·025 0·74 (0·32–1·69) 0·470 1·51 (0·73–3·13) 0·270

OR, Odds ratio; CI, confidence interval; AM, alternative medicine/equivalent quack practitioners’ training in India; MBBS, medical graduation qualification in India.
Bold values indicate associations for which corresponding P values are <0·05.
–, Indicates reference group.
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Table 3b. Association between diarrhoea-related knowledge of participating physician (N=264) and oral rehydration solutions, management of diarrhoea,
prevention and control of diarrhoea, and diarrhoea as a whole

Physician and their
patient-related factors Category

Better knowledge of the participating physicians regarding

Oral rehydration solutions Management of diarrhoea
Prevention and control
of diarrhoea Diarrhoea as a whole

OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value

Gender Male – – – – – – –

Female 1·60 (0·69–3·67) 0·271 2·42 (1·05–5·57) 0·038 1·17 (0·50–2·70) 0·721 2·39 (1·04–5·48) 0·040
Qualification No such – – – – – – – –

AM 1·23 (0·61–2·48) 0·560 0·80 (0·40–1·59) 0·521 1·33 (0·71–2·49) 0·372 1·49 (0·70–3·18) 0·301
MBBS 3·97 (1·93–8·15) 0·001 3·30 (1·63–6·68) 0·001 2·27 (1·16–4·46) 0·017 13·90 (6·13–31·54) <0·001
Postgraduate 7·30 (3·40–15·70) <0·001 11·09 (5·07–24·27) <0·001 1·54 (0·77–3·08) 0·223 62·95 (24·74–160·17) <0·001

Type of physician based on
the attachment

Pharmacist – – – – – – – –

None 1·28 (0·35–4·72) 0·712 1·29 (0·41–4·06) 0·665 7·19 (2·17–23·82) 0·001 6·33 (1·69–23·67) 0·006
Private sector 4·31 (1·85–10·02) 0·001 1·93 (0·92–4·02) 0·082 3·08 (1·52–6·21) 0·002 9·33 (3·42–25·44) <0·001
Govt. sector 6·06 (1·79–20·51) 0·004 8·48 (2·62–27·43) <0·001 2·00 (0·66–6·10) 0·221 26·75 (6·94–103·13) <0·001

Years of practice <1 yr – – – – – – – –

1–4 yr 1·78 (0·18–17·31) 0·620 0·56 (0·07–4·81) 0·597 0·63 (0·08–4·70) 0·653 0·53 (0·07–4·14) 0·543
5–9 yr 1·78 (0·21–15·38) 0·601 0·78 (0·11–5·68) 0·804 1·30 (0·20–8·65) 0·784 0·50 (0·07–3·43) 0·482
>10 yr 2·85 (0·35–23·42) 0·331 2·11 (0·31–14·51) 0·449 1·16 (0·18–7·30) 0·874 1·43 (0·22–9·15) 0·709

Average age group of
patients treated

0–5 yr – – – – – – – –

5–15 yr 1·24 (0·65–2·36) 0·512 1·11 (0·59–2·09) 0·750 0·86 (0·45–1·63) 0·645 0·94 (0·50–1·77) 0·858
515 yr 1·30 (0·77–2·20) 0·327 0·64 (0·38–1·07) 0·089 0·62 (0·37–1·04) 0·068 0·70 (0·42–1·18) 0·182

Average socioeconomic
status of patients treated

Very low – – – – – – – –

Low 3·00 (1·41–6·41) 0·004 1·28 (0·65–2·52) 0·473 0·71 (0·36–1·41) 0·330 1·34 (0·68–2·64) 0·402
Middle 4·02 (1·76–9·21) 0·001 1·82 (0·86–3·87) 0·119 0·55 (0·26–1·16) 0·117 2·72 (1·27–5·79) 0·010

Average knowledge of
patients treated

Very low – – – – – – – –

Low 2·40 (1·34–4·31) 0·003 0·97 (0·56–1·68) 0·918 0·70 (0·40–1·21) 0·202 1·45 (0·83–2·54) 0·189
Good 2·91 (1·34–6·34) 0·007 1·92 (0·91–4·07) 0·088 0·51 (0·24–1·08) 0·078 4·42 (2·05–9·53) 0·001

Average dehydration of
patients treated

Severe – – – – – – – −
Some 1·81 (0·87–3·80) 0·115 0·67 (0·33–1·37) 0·274 0·59 (0·28–1·25) 0·168 1·01 (0·50–2·05) 0·969
Mild/no 1·66 (0·77–3·59) 0·196 1·12 (0·54–2·33) 0·767 0·32 (0·15–0·70) 0·004 1·31 (0·63–2·72) 0·478

OR, Odds ratio; CI, confidence interval; AM, alternative medicine/equivalent quack practitioners’ training in India; MBBS, medical graduation qualification in India.
Bold values indicate associations for which corresponding P values are <0·05.
–, Indicates reference group.
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less likely to prescribe antibiotics to each diarrhoea
patient with reference to pharmacists. Physicians
treating adults (OR 1·78, 95% CI 1·02–3·11) and
those with some dehydration (OR 2·17, 95% CI
1·01–4·70) had higher odds of prescribing antibiotics
to each diarrhoea patient compared to those treating
children aged <5 years and severely dehydrated
patients, respectively. Association between physicians’
characteristics and their diarrhoea-related practices
are presented in Table 4.

Having a higher overall knowledge score (OR 1·05,
95% CI 1·02–1·07) regarding diarrhoea was positively
associated with considering diarrhoeal severity as the
decisive factor when prescribing antibiotics. Having
higher scores for overall knowledge (OR 0·93, 95%
CI 0·90–0·95) and in the component domains were
all associated with less likelihood of prescribing anti-
biotics to each diarrhoea patient. Physicians who
had higher knowledge scores regarding cholera (OR
0·78, 95% CI 0·62–0·97) and management of diar-
rhoeal diseases (OR 0·84, 95% CI 0·70–0·99) were
less likely to prescribe antibiotics to each cholera
patients. Participants having higher knowledge scores
regarding diarrhoeal diseases had lower odds (OR
0·85, 95% CI 0·74–0·98) of advising stool examination
for each diarrhoea patients.

While analysing the data to estimate the association
between tertile-based knowledge categories and prac-
tice regarding diarrhoea, it was observed that physi-
cians with average (OR 2·47, 95% CI 1·29–4·74)
and good (OR 2·74, 95% CI 1·17–6·42) overall
diarrhoea-related knowledge were more likely to con-
sider severity of diarrhoea as the most important fac-
tor for prescribing antibiotics to diarrhoea patients
compared to their counterparts with poor knowledge
in the respective domains. Compared to those giving
incorrect information, practitioners having correct
information regarding causative agents for diarrhoea
had lower odds (OR 0·49, 95% CI 0·30–0·80) of
prescribing antibiotics to each diarrhoea patient.
Compared to those with poor knowledge, physicians
having average and good knowledge regarding diar-
rhoea overall (average: OR 0·38, 95% CI 0·22–0·67;
good: OR 0·12, 95% CI 0·05–0·26) and in most of
its domains had a lower likelihood of prescribing anti-
biotics to each diarrhoea patient. Regarding poor
knowledge, average knowledge about cholera (OR
0·45, 95% CI 0·24–0·87) as well as average and good
knowledge regarding prevention/control of diarrhoea
(average: OR 0·22, 95% CI 0·07–0·68; good: OR
0·32, 95% CI 0·11–0·97) were found to be associated

with a lower likelihood of prescribing antibiotics to
each cholera patient and good knowledge about chol-
era was associated with lower odds (OR 0·30, 95% CI
0·11–0·82) of advising laboratory testing of stool for
each diarrhoea patient.

The association between physicians’ diarrhoea-
related knowledge (using both scores and tertile-based
categories) and practices are presented in Table 5.

DISCUSSION

Overall knowledge regarding diarrhoea was found
to be poor in 43% and good in only 19% of the par-
ticipants in this cross-sectional study conducted in
the physicians practising in the urban slum areas
of Kolkata. The knowledge level of most physicians
was good regarding prevention/control, average re-
garding diarrhoeal symptoms, occurrence and spread,
but poor about cholera, while 60% correctly named
the organisms causing acute diarrhoea.

The majority of the study participants had poor
knowledge regarding ORS and management of diar-
rhoeal cases. These findings corroborate the available
evidence regarding the component questions used
to estimate the knowledge in these two domains.
Surveys conducted previously in Iran, Peru, Nigeria
and USA found that participating physicians were
lacking in knowledge regarding the dilution, pre-
paration, constituents, indication and mode of action
of ORS in diarrhoea cases [22–26]. According to
WHO estimates, globally less than 60% of children
received ORS for the treatment of diarrhoea [27].
Other studies reported that 35% of medical officers
treating children in Lahore and 32% of physicians in
Mexico advised ORS for management of acute diar-
rhoea [28, 29]. Only 33·8% of physicians participating
in a survey conducted in seven Latin American and
Caribbean countries had correct knowledge regarding
treatment of acute diarrhoea [30].

In the present study, the maximum number of physi-
cians mentioned disease severity as the most im-
portant factor influencing antibiotic prescription for
diarrhoea, followed by patient’s age and affordability,
respectively. Cross-sectional studies in Thailand,
Pakistan, Peru and Brazil indicated that patient’s
age, severity of disease, SES and preference of the
patient/caregivers were considered important by the
healthcare providers when prescribing antibiotics
[2, 23, 31–33].

Of the participants of this survey, 51% and 80%
prescribed antibiotics to each of their diarrhoea and
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Table 4. Association between diarrhoea related practice of participating physician (N=264) and other factors

Physician and their
patient-related factors Category

Considering severity as the
most important factor for
prescribing antibiotic

Prescribing antibiotic to
each of the diarrhoea
patients

Prescribing antibiotic to
each of the cholera
patients

Advising laboratory test
of stool to each diarrhoea
patients

OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value

Gender Male – – – – – – – –

Female 1·26 (0·42–3·79) 0·687 0·38 (0·14–1·02) 0·055 1·07 (0·35–3·33) 0·902 0·88 (0·36–2·15) 0·779
Qualification None – – – – – – – –

AM 1·82 (0·88–3·74) 0·105 1·91 (0·92–3·94) 0·081 1·50 (0·59–3·80) 0·398 5·77 (2·75–12·14) <0·001
MBBS 2·69 (1·20–6·06) 0·017 0·30 (0·14–0·63) 0·002 0·72 (0·30–1·75) 0·471 1·41 (0·68–2·94) 0·361
Postgraduate 4·23 (1·63–10·97) 0·003 0·20 (0·09–0·46) <0·001 0·56 (0·23–1·36) 0·199 2·93 (1·35–6·34) 0·006

Type of physician based
on attachment

Pharmacist – – – – – – – –

None 17·95 (2·12–152·02) 0·008 0·29 (0·08–0·98) 0·047 5·33 (0·61–46·85) 0·131 0·70 (0·21–2·37) 0·567
Private sector 4·00 (1·91–8·38) <.001 0·51 (0·23–1·11) 0·089 1·25 (0·52–2·97) 0·620 1·87 (0·88–3·98) 0·103
Govt. sector 16·84 (1·98–143·26) 0·010 0·24 (0·07–0·86) 0·029 2·33 (0·43–12·57) 0·324 1·29 (0·39–4·28) 0·682

Years of practice <1 yr – – – – – – – –

1–4 yr 0·65 (0·05–7·88) 0·736 8·00 (0·69–92·70) 0·096 2·67 (0·18–39·63) 0·476 6·00 (0·51–70·67) 0·155
5–9 yr 0·58 (0·05–6·13) 0·648 2·40 (0·31–18·65) 0·403 3·07 (0·27–35·33) 0·369 3·96 (0·39–40·65) 0·248
>10 yr 1·27 (0·12–12·91) 0·843 0·66 (0·09–4·79) 0·682 1·08 (0·11–10·66) 0·947 3·59 (0·37–35·10) 0·273

Average age group of
patients treated

0–5 yr – – – – – – – –

5–15 yr 0·91 (0·42–1·98) 0·808 0·72 (0·36–1·45) 0·358 0·78 (0·35–1·72) 0·532 0·96 (0·48–1·90) 0·895
515 yr 1·04 (0·54–1·99) 0·906 1·78 (1·02–3·11) 0·042 1·29 (0·64–2·59) 0·482 0·72 (0·41–1·26) 0·249

Average socioeconomic
status of patients treated

Very low – – – – – – – –

Low 1·69 (0·77–3·69) 0·191 1·21 (0·60–2·46) 0·596 0·73 (0·28–1·90) 0·523 0·63 (0·30–1·32) 0·221
Middle 1·23 (0·52–2·93) 0·635 0·57 (0·25–1·27) 0·168 0·68 (0·24–1·92) 0·460 0·54 (0·24–1·22) 0·135

Average knowledge of
patients treated

Very low – – – – – – – –

Low 0·77 (0·38–1·56) 0·464 1·63 (0·90–2·92) 0·105 0·89 (0·43–1·85) 0·746 0·76 (0·42–1·36) 0·353
Good 0·89 (0·34–2·33) 0·809 0·75 (0·33–1·70) 0·487 1·08 (0·38–3·02) 0·890 1·26 (0·55–2·86) 0·589

Average dehydration of
patients treated

Severe – – – – – – – –

Some 0·87 (0·36–2·10) 0·762 2·17 (1·01–4·70) 0·049 1·77 (0·73–4·28) 0·206 1·38 (0·65–2·94) 0·399
Mild/no 1·22 (0·48–3·11) 0·674 1·15 (0·51–2·56) 0·741 1·25 (0·51–3·09) 0·626 1·59 (0·72–3·49) 0·251

OR, Odds ratio; CI, confidence interval; AM, alternative medicine/equivalent quack practitioners’ training in India; MBBS, medical graduation qualification in India.
Bold values indicate associations for which corresponding P values are <0·05.
–, Indicates reference group.
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Table 5. Association between diarrhoea related knowledge and practice of participating physician (N=264)

Variables regarding the knowledge of the
participating physicians about diarrhoeal
diseases including cholera, their
management
and prevention

Considering severity as the
most important factor for
prescribing antibiotic

Prescribing antibiotics
to each of the diarrhoea
patients

Prescribing antibiotics
to each of the cholera
patients

Advising laboratory test
of stool to each diarrhoea
patients

OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value

Knowledge score* regarding
Diarrhoeal diseases 1·12 (0·95–1·31) 0·187 0·72 (0·62–0·84) <0·001 0·90 (0·76–1·07) 0·241 0·85 (0·74–0·98) 0·028
Cholera 1·33 (1·11–1·61) 0·002 0·69 (0·57–0·83) <0·001 0·78 (0·62–0·97) 0·027 0·94 (0·80–1·11) 0·486
Occurrence and spread 1·11 (1·01–1·23) 0·031 0·87 (0·80–0·95) 0·002 1·03 (0·92–1·14) 0·630 1·01 (0·93–1·10) 0·773
Management of diarrhoea 1·26 (1·08–1·47) 0·004 0·52 (0·43–0·62) <0·001 0·84 (0·70–0·99) 0·042 0·98 (0·86–1·12) 0·738
Prevention and control 1·25 (1·09–1·45) 0·002 0·87 (0·77–0·99) 0·029 0·89 (0·76–1·04) 0·152 0·96 (0·85–1·09) 0·544
Oral rehydration solutions 1·13 (0·96–1·33) 0·154 0·81 (0·70–0·94) 0·004 0·90 (0·75–1·07) 0·234 1·03 (0·89–1·18) 0·735
Overall knowledge score† 1·05 (1·02–1·07) 0·001 0·93 (0·90–0·95) <0·001 0·98 (0·95–1·01) 0·123 0·99 (0·97–1·01) 0·413
Knowledge regarding
Diarrhoeal diseases Poor – – – – – – – –

Average 1·02 (0·55–1·88) 0·947 0·79 (0·46–1·34) 0·375 1·10 (0·56–2·17) 0·781 0·89 (0·52–1·51) 0·660
Good 1·33 (0·54–3·24) 0·537 0·21 (0·09–0·48) <0·001 0·57 (0·25–1·33) 0·194 0·61 (0·29–1·27) 0·187

Cholera Poor – – – – – – – –

Average 1·83 (1·00–3·38) 0·051 0·38 (0·23–0·64) <0·001 0·45 (0·24–0·87) 0·017 0·86 (0·52–1·43) 0·557
Good 1·51 (0·49–4·69) 0·479 0·34 (0·13–0·91) 0·031 0·37 (0·13–1·08) 0·069 0·30 (0·11–0·82) 0·019

Causative organisms Incorrect – – – – – – – –

Correct 2·28 (1·29–4·04) 0·005 0·49 (0·30–0·80) 0·005 1·16 (0·63–2·13) 0·635 1·08 (0·66–1·77) 0·767
Occurrence and spread
of diarrhoea

Poor – – – – – – –

Average 1·20 (0·63–2·30) 0·580 0·56 (0·31–0·99) 0·048 1·12 (0·55–2·28) 0·749 1·00 (0·57–1·77) 0·995
Good 1·48 (0·69–3·19) 0·314 0·46 (0·24–0·88) 0·020 1·03 (0·46–2·27) 0·952 1·43 (0·74–2·75) 0·287

Management of diarrhoea Poor – – – – – – – –

Average 2·34 (1·23–4·46) 0·010 0·17 (0·09–0·30) <0·001 0·63 (0·32–1·25) 0·188 1·00 (0·59–1·70) 0·992
Good 1·95 (0·83–4·57) 0·126 0·09 (0·04–0·21) <0·001 0·54 (0·23–1·26) 0·155 1·15 (0·56–2·33) 0·706

Prevention and control
of diarrhoea

Poor – – – – – – – –

Average 1·90 (0·92–3·89) 0·082 0·30 (0·15–0·61) 0·001 0·22 (0·07–0·68) 0·008 0·65 (0·33–1·29) 0·214
Good 3·21 (1·54–6·68) 0·002 0·38 (0·19–0·75) 0·006 0·32 (0·11–0·97) 0·045 0·74 (0·38–1·44) 0·381

Oral rehydration solutions Poor – – – – – – – –

Average 1·99 (1·05–3·76) 0·035 0·74 (0·44–1·26) 0·266 0·79 (0·40–1·54) 0·483 1·21 (0·71–2·05) 0·487
Good 1·63 (0·68–3·89) 0·274 0·28 (0·12–0·62) 0·002 0·50 (0·22–1·16) 0·108 1·09 (0·52–2·25) 0·826

Diarrhoea as a whole Poor – – – – – – – –

Average 2·47 (1·29–4·74) 0·006 0·38 (0·22–0·67) 0·001 0·81 (0·41–1·60) 0·542 0·91 (0·53–1·56) 0·723
Good 2·74 (1·17–6·42) 0·020 0·12 (0·05–0·26) <0·001 0·70 (0·31–1·57) 0·385 0·63 (0·33–1·23) 0·178

OR, Odds ratio; CI, confidence interval.
Bold values indicate associations for which corresponding P values are <0·05.
–, Indicates reference group.
*Measured in a scale of 10.
†Measured in a scale of 100.
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cholera patients, respectively. In a study in Thailand
during 2009–2010, 45% of diarrhoea patients received
antibiotics [2]. Survey results showed that 36% of chil-
dren aged <5 years in Brazil and 61% of patients in
Mexico received antibiotics for diarrhoea [33, 34].
The WHO estimated that more than 40% of children
with acute diarrhoea were treated with unnecessary
antibiotics and children aged <5 years received more
antibiotics than ORS for diarrhoeal treatment [27, 35].

About 55% of the practitioners participating in the
current investigation advised stool examination for
each of their diarrhoea patients. In a survey in 2008,
38% of physicians were found to have ordered stool
culture for patients with acute diarrhoea in the
USA [36].

Present analyses revealed that practitioners with
higher qualifications had better overall knowledge
regarding diarrhoea and all its domains. The knowl-
edge of physicians attached to Government healthcare
facilities was higher than in other practitioners re-
garding diarrhoea as a whole, its symptoms, cholera,
management of diarrhoeal diseases and ORS. This
observation may reflect the fact that in India, most of
the training programmes for diarrhoeal management
involve Government-sector physicians. Private-sector
physicians had better knowledge than their counter-
parts in the Government sector regarding causative
organisms, occurrences/spread of diarrhoea and pre-
vention/control. This may be explained by the better
laboratory facilities in the private sector and the rela-
tively affluent patient group attending private facilities.

Physicians treating patients with higher SES were
more informed about ORS and diarrhoea as a
whole. Average knowledge of the patients treated
was found to be associated with physicians’ knowl-
edge regarding diarrhoeal symptoms, causative organ-
isms, occurrence/spread, ORS and overall. These
observations might indicate that patients who were
economically better placed and more aware of
diarrhoea-related facts, were in a position to make a
better choice of physician. Practitioners, to whom
patients usually presented with less serious conditions,
had better knowledge regarding the symptoms but
poorer knowledge about cholera and prevention/con-
trol of diarrhoea. Possibly those who usually treated
mild diarrhoea cases developed a better acumen
regarding symptom-based diagnoses. Cholera cases
in the study area probably presented as a more serious
ailment and thus those physicians who usually treated
seriously ill patients had better knowledge regarding
dealing with them.

Medical graduates and postgraduates considered
severity more commonly as the indicator for antibiotic
use in diarrhoea and were much less likely to prescribe
antibiotics to each diarrhoea patient compared to
others. Having higher qualifications and thus better
knowledge probably helped them to be judicious
when prescribing antimicrobials. Cross-sectional stud-
ies in India, Thailand, Pakistan, Peru and Brazil indi-
cated that training/qualification and experience of
physicians were important factors for antibiotic pre-
scription [2, 23, 31–33, 37].

Compared to pharmacists, practitioners without
any attachment and those in the Government sector
were more influenced by disease severity when pre-
scribing antibiotics. This may be that due to poor
infrastructural support (regarding efficient laboratory
testing and management of critical cases) they pre-
ferred prescribing antibiotics for all serious cases.
They were also much less likely to prescribe antibiotics
to each diarrhoea patient compared to pharmacists.
For pharmacists, patient’s age, SES and preference
must have played a more important role when
prescribing antibiotics and understandably they pre-
scribed antibiotics much more commonly. Similar
findings were reported from Peru and Bangladesh,
where pharmacists prescribed antibiotics much more
commonly than doctors [38, 39]. In Pakistan, surveys
reported that Government doctors advised less anti-
biotics and laboratory tests than private practitioners
[31, 40].

Physicians generally treating adults and cases with
some dehydration were more likely to advise anti-
biotics for all of their diarrhoea patients compared
to children aged <5 years and severely dehydrated
cases, respectively. These observations may indicate
that both children and seriously dehydrated patients
were usually referred to Government hospitals im-
mediately by the practitioners of the study area, before
even initiating any treatment.

Odds of advising stool examination to each diar-
rhoea patient were highest in quacks, followed by
postgraduates. Quacks might have considered stool
testing as routine for each diarrhoea case whereas
specialists were keen to know about the specific causa-
tive organisms before prescribing antibiotics.

Practitioners’ knowledge regarding diarrhoea as a
whole and in most of its domains, were positively asso-
ciated with their likelihood of being influenced by
disease severity when prescribing antibiotics and neg-
atively associated with their propensity for prescrib-
ing antibiotics to each diarrhoea case they treated.
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Physicians having better knowledge regarding cholera,
management and prevention were less likely to pre-
scribe antibiotics to each cholera patient. Their knowl-
edge score regarding diarrhoeal symptoms and better
knowledge regarding cholera were negatively associ-
ated with their odds of advising stool examination
to each of their diarrhoea patients. These findings
possibly reflect physicians considering the issues of
affordability of the residents of the study area; knowl-
edgeable physicians were probably more cautious
when advising antibiotics and laboratory tests. They
might also have taken into account the fact that
patients, if prescribed antibiotics, might not follow
the full course with the resultant increased likelihood
of the development of antimicrobial-resistant organ-
isms, which is detrimental in these resource-poor set-
tings.

Limitations

The cross-sectional design precluded any causal inter-
pretation of the results and there remained scope for
temporal ambiguity, hence the results were interpreted
as associations. Similar to any other questionnaire-
based assessment of knowledge and practice, differ-
ences in the attention of the participants when re-
sponding, might introduce information bias. The
sample size of the study was not sufficient for multi-
variate analyses adjusting for potential covariates.
Despite these limitations, excellent participation, a
representative sample and algorithm-based assessment
enabled the investigators to report some important
observations which are the first of their kind from
the urban slums of India.

CONCLUSION

In the slums of Kolkata, diarrhoeal management by
practitioners follows their diarrhoea-related knowl-
edge but the overall practice is far from satisfactory.
In these underserved areas, residents are more vulner-
able to diarrhoeal diseases due to poor access to safe
water, unhygienic environment and lack of proper
sanitation. While the management practice of physi-
cians is critical for the control of diarrhoea in a com-
munity, ironically most of the diarrhoea control
programmes in India involve qualified physicians
only. Efforts to better the practices of qualified prac-
titioners are clearly not adequate for this purpose
in these resource-poor settings, as evident from this
study, as the healthcare-seeking behaviour of these

slum dwellers is very diverse and a larger proportion
of these residents seek healthcare from quacks and
pharmacists whose knowledge regarding enteric dis-
eases is extremely poor. The observations of this
study will be helpful in understanding the gap in
knowledge of the local healthcare providers regarding
diarrhoea as a whole as well as its management, with
special emphasis on cholera, and this will help in
strengthening public health planning for the preven-
tion and control of diarrhoeal diseases in underserved
areas. Diarrhoea prevention and control programme
should also be aimed towards improving the knowl-
edge of these untrained practitioners for the overall
improvement in diarrhoeal management in urban
slums. Improvement of diarrhoeal management prac-
tices and rational use of antibiotics in turn will result
in a decrease in the burden of diarrhoeal diseases
in these areas, and by minimizing the chances
of emergence of drug-resistant cases will also help to
reduce the economic burden of the disease on both
Government and individuals.
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