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Background: The cross sectional study titled- “Hospital Acquired Infections

among the Paediatric Patients in Tertiary Level Hospitals of Dhaka City:
Extent, Determinants and, Impact on Cost and Hospital Management’-was
conducted from August 2013 to November 2016 on a total of 1055 pediatric
patients admitted in three tertiary level hospitals of Dhaka city. Objective: The
objectives of the study were to assess the extent and to find out the determining
factors of hospital acquired infections and to estimate their impact on cost of
treatment and on some indicators of hospital management among the admitted
paediatric patients in the hospitals under study. Method: Data were collected
through interviewer administered semi-structured questionnaire and
observation check-list. Uni-variate, bi-variate and multi-variate analysis were
done by using SPSS software program. Results: Among 1055 pediatric patients
highest number (46.7%) belonged to the age group of 1-5 years of age,
dominated by males (53.5%) by gender and 86.4% of the subjects were
Muslim. Highest number (46.7%) came from rural areas and majority (58%)
belonged to the family having 1 to 5 members. Regarding educational
gualification highest number of fathers (29.8%) and mothers (28.2%) attended
from class VI-to-X. By occupation most of the mothers (69.9%) were
housewives and highest number (29.9%) of the fathers were engaged in
agriculture. Highest number (29.7%) of the study subjects belonged to the
group of having monthly family income from Tk. 15,001/ - to- Tk. 20,000/-.
More than quarter(26.4%) of fathers and only 1.5% mothers were found as
regular smoker. Nearly quarter (22.7%) of the pediatric patients under study
were found as severely anemic. More than quarter (25.8%) was born by CS
operation. Regarding diseases on admission gastro-intestinal disease and
urinary disease were found in leading position representing by 19.7% and
18.6% respectively. More than one third (35.2%) of the pediatric patients had
to under gone surgical operation during their stay at hospital. Majority (55%)
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of patients was found to have one or more underlying diseases other than those
diseases due to which they had been admitted. Most (89.7%) of the study
subjects were visited by 3 or more visitors and more than three fourth (76.3%)
were given care by 2 or more attendants. Less than one fourth (23.9%) was
found to have history of previous hospitalization, only 5.1% had history of
previous surgical operation and nearly three quarters (73.3%) were treated
with antibiotics within last three months. Over all prevalence and incidence of
HAI in all the three study hospitals was 10.9%and 7.5 per 1000 bed days
respectively. By major specialty of treatment prevalence of HAI was found
higher (14.0%) in surgery ward than that of the medicine wards (9.2%).
Surgical wound infection (24%) was found dominating over other types of HAI.
Among the isolated organisms Staphylococcus Aureus (38.3%) was at the top
of the list which was followed by E Coli (20%). Prevalence of HAlI among the
pediatric patients was found significantly different with the differences of
education levels of the parents but the relation of HAI with the occupation of
the parents was not found significant. Sgnificant relationship was found
between prevalence of HAI and the smoking habit of the parents. No evidence
of significant difference of HAI was found with the geographical difference of
residence. Children from bigger size families (>5 members) were found to have
higher prevalence of HAI than that of those children came from smaller (1-5
members) families. Sgnificantly higher number of HAI was found among the
subjects born by CS operation. Among surgical patients significant relationship
of HAI was found with mode of decision for surgery and types of surgical
operations. Prevalence of HAI had significant relationship with higher number
of visitors (3 or more) and attendants (2 or more). Sgnificantly lower (8.3%)
Prevalence of HAI was found among those patients who were given care by
their mothers. Higher number of HAI was found significantly related with both
the immunosuppressive conditions and the immunosuppressive therapies.
Prevalence of HAI was also found significantly related with cleanliness status
of pillow cover and bed sheets of the patients, face mask using, gown wearing

and hand washing practice of the doctors and personal hygienic status of the
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attendants. Prevalence of HAI was also significantly higher among the patients
who had positive history of taking antibiotics, being hospitalized and
undergone surgery within last 3 months. It was found that if the age of the
pediatric patients’ decreased likelihood of the HAI increased. But odds ratios
were significant only for two groups (up tol year; 4.10 and 2-5 years; 2.86). As
income decreased, the likelihood of HAI increased. But odds ratio only for the
2" income quartile (2.74) was statistically significant. It was also found that
the hemoglobin level decreased likelihood of HAI highly increased. Odd ratio
for severe and moderately anemic patients (6.10) was found statistically
significant. As duration of operation increased, likelihood of HAI also
increased though the odds ratio for none of the groups was statistically
significant. Patients with more than 6 days waiting time for operation had 1.4
times likelihood of HAI than those who had to wait for less than 6 days, but the
odds ratios were not statistically significant. Conclusion: Prevalence of HAI
among the pediatric patients was found significantly different with the
differences of hemoglobin level of patients and with the differences of
education levels and smoking habit of their parents. Satisfaction level of the
respondents was found significantly different among the parents of HAI and
non-HAI patients. Mortality was significantly higher among the HAI patients
than that of their non-HAI counterparts. Length of hospital stay and treatment

cost was found significantly different among the HAI and non-HAI patients.



Dhaka University Institutional Repository

Contents

SL.No. Subjects

PRELIMINARIES

Acknowledgment
Abstract

Contents
List of tables

List of figures

List of abbreviations

1.0 Chapter-I: | ntroduction

11
1.2
1.3
1.4
1.5
1.6

1.7
1.8
1.9

2.0 Chapter-I1:

Perspectives

Historical Overview
Justification of the Study
Conceptual Framework
Research Question and Hypothesis
Objective

1.6.1 General Objective
1.6.2 Specific Objectives
Variables

Operational Definitions
Limitation of the Study

Literature Review

2.1 Literature Review

Vi

i-ii
iii-v
Vi-vii
Viii-Xii
Xiii

XIV-XVI

131
1-9
10-15
16-17
18-19
20

21

22-24
25-29
30-32

32-59

33-61



Dhaka University Institutional Repository

3.0 Chapter-I11:
3.1 Materials and Methods
3.11
312
3.13
314
3.15
3.16

M ethodology

Study Design

Study Place

Study Period

Study Population
Sample Size
Sampling Techniques

3.1.7 Research Tools
3.1.8 DataCollection Procedures
3.1.9 DataProcessing and Analysis

3.2 Ethical Consideration

4.0 Chapter-1V: Results and Discussions

4.1 Resaults

4.2 Discussions

5.0 Chapter-V: Concluson and Recommendations

5.1 Conclusion

5.2 Recommendations

6.0 Chapter-VI:

6.1 References

Refer ences

Annexure

Annexurel: Inform consent form
Annexure ll: Questionnaires
Annexure l11: Observation Check-list

Annexure 1V: Schedule of Work

Vii

60-75
62-75
62

63

64

65

66
66-67
68-70
71-73
74-75

76-77

76-151
78-120
121-156

152-155
157-158
159-160

156-172
161-177

Annex: i-i
Annex: iii-v
Annex: vi-xiv

Annex: xv



Dhaka University Institutional Repository

T

Table Page
No. Title of the table No.
01 Distribution of the pediatric patients by Age 78
02 Distribution of the pediatric patients by Mother’s Educational 80
gualification
03 Distribution of the pediatric patients by Father’s Educational 80
gualification
04 Distribution of the pediatric patients by Mother’s Occupation 80
05 Distribution of the pediatric patients by Father’s Occupation 81
06 Distribution of the pediatric patients by mother’s smoking habit 81
07 Distribution of the pediatric patients by father’s smoking habit 82
08 Distribution of the pediatric patients by monthly family income 82
09 Distribution of the pediatric patients by Geographical distribution of 83
Residence
10 Distribution of the pediatric patients by hemoglobin status 84
11 Distribution of the pediatric patients by diseases on admission 85
12 Distribution of the pediatric patients by number of Visitors 85
13 Distribution of the pediatric patients by number of Attendants 86
14  Distribution of the pediatric patients by relationship with the 86
Attendants
15 Distribution of the pediatric patients by hygienic status of the 86
Attendants

16 Distribution of the pediatric patients by History of antibioticswithin 87
last 3 months

17 Distribution of the pediatric patients by History of Hospitalization 87
within 3 months

viii



18

19

20

21
22

23

24

25
26

27
28

29

30

31

32

33

Dhaka University Institutional Repository

Distribution of the pediatric patients by History of Surgery within
last 3 months

Distribution of the pediatric patients by Major specialty of
Treatment

Distribution of the pediatric patients by Mode of decision for
surgery

Distribution of the pediatric patients by types of surgical operation

Distribution of the pediatric patients by Types of Therapeutic
Procedures

Distribution of the pediatric patients by Presence of
Immunosuppressive condition

Distribution of the pediatric patients by Presence of
Immunosuppressive Therapy

Distribution of the surgical patients by Duration of Operation

Distribution of the surgical patients by Waiting period for
Operation

Distribution of the pediatric patients by Owner ship of Hospital

Distribution of the pediatric patients by Hand washing practice of
the Doctors

Distribution of the pediatric patients by Face mask using practice of
the Doctors

Distribution of the pediatric patients by Gown Wearing practice of
the Doctors

Distribution of the pediatric patients by Cleanliness status of pillow
cover

Distribution of the pediatric patients by Cleanliness status of Bed
sheet

Prevalence of HAI in the different hospitals under study

87

88

88

89
89

90

90

90
91

91
92

92

92

93

93

94



34

35

36

37

38

39

40

41

42

43

45

46

47

48

49

50

51

52

53

Dhaka University Institutional Repository

Incidence of HAI in the different hospitals under study

Distribution of HAI and non-HAI patients by Length of

Hospital Stay

Distribution of HAI and non-HAI patients by Treatment Cost

Distribution of HAI and non-HAI patients by Treatment Outcomes

in terms of Mortality.

Distribution of the respondents on behalf HAI and non-HAI patients

by their Level of Satisfaction.

Prevalence of HAI by Sex of the patients

Prevalence of HAI by Religion of the patients

Prevalence of HAI by Mother’s education of the patients
Prevalence of HAI by Father’s education of the patients
Prevalence of HAI by Mother’s occupation of the patients
Prevalence of HAI by Father’s occupation of the patients
Prevalence of HAI by Mather’s smoking habit of the patients
Prevalence of HAI by Father's smoking habit of the patients
Prevalence of HAI by Family size of the pediatric patients
Prevalence of HAI by Residence of the pediatric patients
Prevalence of HAI by Birth history of the pediatric patients
Prevalence of HAI by Anemic status of the pediatric patients

Prevalence of HAI by Diseases on admission of the pediatric
patients

Prevalence of HAI by Presence of Underlying disease

Prevalence of HAI by Number of Visitors

95

99

99

99

100

100

101

101

101

102

102

103

103

104

104

105



54

55

56

57

58

59

60

61
62

63
64

65

66
67

68

69

70

71

172

Dhaka University Institutional Repository

Prevalence of HAI by Number of Attendants

Prevalence of HAI by Relationship with the Attendants of the
pediatric patients

Prevalence of HAI by Persona hygienic status of the attendants of

the patients

Prevalence of HAI by History of antibiotics within last 3 months
Prevalence of HAI by History of Hospitalization within 3 months

Prevalence of HAI by History of Surgery within last 3 months

Prevalence of HAI by Mgjor specialty of treatment

Prevalence of HAI by Mode of decision for surgery

Prevalence of HAI by Types of operation done

Prevalence of HAI by Types of Therapeutic procedure

Prevalence of HAI by Presence of Immunosuppressive condition
Prevalence of HAI by Immunosuppressive therapy

Prevalence of HAI by Duration of Operation

Prevalence of HAI by Pre-operative Waiting period for Operation
Prevalence of HAI by Ownership and Size of the hospitals

Prevalence of HAI by Hand Washing practice of the service
providers

Prevalence of HAI by Face mask Using practice of the service
providers

Prevalence of HAI by Gown Wearing practice of the service
providers

Prevalence of HAI by Cleanliness Status of Pillow cover of the
patients

Xi

105

105

106

106

107

107

107

108
108

109
109

109

110
110

111

111

112

112

113



73

74

75

76

77

78

79

80

81

Dhaka University Institutional Repository

Prevalence of HAI by Cleanliness Status of Bed sheet of the
patients

Satisfaction Level of the respondents by Prevalence of HAI

Outcome of the treatment as Mortality by Prevalence of HAI

Length of Hospital Stay by Prevalence of HAI
Cost of Treatment by Prevalence of HAI
Length of Hospital Stay by Types of HAI

Cost of Treatment by Types of HAI

Regression anaysis showing the likelihood of occurring HAI for
socio-demographic factors and treatment factors

Regression analysis showing the likelihood of occurring HAI for
patient’s factors:

Xii

113

114

114

115

116

117

117

119

120



Dhaka University Institutional Repository

S dwmee |

Table Page
No. Title of the Figures No.
01 Distribution of the patients by sex 79
02  Distribution of the patients by religion 79
03  Distribution of the pediatric patients by family size 83
04  Distribution of the pediatric patients by types of birth 84

05 Distribution of pediatric patients by underlying diseases other 85
than disease of admission

06  Distribution of the pediatric patients by overall prevalence of 9
hospital acquired infections

07  Prevalence of HAI in medicine wards 95
08  Prevalenceof HAI in surgery wards 95
09  Distribution of HAI patients by Sites of Infections 96
10  Distribution of HAI patients by Isolated Microorganisms 96
11  Normality test of Length of Hospital Stay (LOHYS) 115

12 Normality test for Treatment Cost 116

Xiii



Dhaka University Institutional Repository

=

| Lot Mboition |

AIDS
ALS
BDT
BMCH
BMI
BOR
CABG
CDC

Cl

CS Operation
DGFP
DGHS
DGNMS
DHHS
DMCH
DSH

DV

GHA
GOB

HAI

Acquired immunodeficiency syndrome
Average Length of Stay

Bangladeshi TAKA

Bangladesh Medical College Hospital
Body Mass Index

Bed Occupancy Rate

Coronary Artery Bipus Grafting

Center for Disease Control and Prevention
Confidence Interval

Cesarean Section Operation

Directorate General of Family Planning
Directorate General of Health Services
Directorate General of Nursing and Midwifery Services
Department of Health and Human Services
Dhaka Medical College Hospital

Dhaka Shishu Hospital

Dependent Variable

Global Health Association

Government of Bangladesh

Hospital Acquired Infections

Xiv



HCAI
HAP

HASSI

HARI
Hb
HIV

ICDDRB

ICU
IDV
IHR
IPD
LOHS
LOS
MDG
MDR
MOHFW
MPH
MRSA
NGO
NHS
NI
NICU

NIPSOM

Dhaka University Institutional Repository

Health Care Associated Infections
Hospital Acquired Pneumonia

Hospital Acquired Surgical Site Infection.

Hospital Acquired Respiratory Infections
Hemoglobin
Human Immune Deficiency Virus

International Center for Diarrheal Disease Research in
Bangladesh

Intensive Care Unit

Independent Variable

International Health Regulations
In-Patient Department

Length Of Hospital Stay

Length Of Stay

Millennium Development Goals

Multi Drug Resistant

Ministry of Health and Family Welfare
Master Of Public Health
Methicillin-resistant Staphylococcus Aureus
Non-Government Organization
National Health Service

Nosocomial Infections

Neonatal Intensive Care Unit

National Institute of Preventive and Social Medicine

XV



NNIS

OPD

PICU

RCT

RI

RSV

S. Aureus

SDG

SHEA

SENIC

SS|

SSTI

B

TBI

UK

USA

UTI

VAP

VRE

WHO

Dhaka University Institutional Repository

National Nosocomial Infection Surveillance
Out Patient Department

Pediatric Intensive Care Unit

Randomized Control Trial

Respiratory Tract Infection

Respiratory syncytia virus

Staphylococcus Aureus

Sustainable Development Goals

Society of Hospital Epidemiologists of America
Study of the Efficacy of Nosocomial Infection
Surgical Site Infection

Skin and Soft Tissue Infections

Tubercle Bacilli

Tuberculosis Infection

United Kingdom

United States of America

Urinary Tract Infections

Ventilator Associated Pneumonia

V ancomycin-resistant enterococci

World Health Organization

XVi



— Clhapten One: i

1.0 Introduction

1.1 Per spectives

1.1.1 Definition of Hospital Acquired I nfection:

A "hospital acquired infection (HAI)"-has been defined by WHO as. "an infection
acquired in hospital by a patient who was admitted for a reason other than that
infection,” or as "an infection occurring in a patient in a hospital or other health
care facility in whom the infection was not present or incubating at the time of
admission. This includes infections acquired in the hospital but appearing after
discharge, and also occupationa infections among staff of the facility.!" The
majority of HAI become evident 48 hours or more following admission. As more
health care is now being provided in ambulant patients, the term "health care
associated infection” is aso used. Such infections have aso been called
"nosocomial infections' and sometimes- "hospital associated infection.”?> The
extent of HAI can be measured by estimating prevalence and incidence rate of
HAI .3

1.1.2 Past and Present of HAI:;

As the existence of microbes are thought to be older than the history of human
race so it islogical to say that the infection might first began since the appearance
of first man in this world. Hospital acquired infection is not a new problem for
mankind. It has been a serious problem ever since sick patients were first
congregated in hospitals. Even in the prehistoric era though people had no idea
about microbes and infection but they thought about disease transmission. In 400
BC, Hippocrates believed that air, water and places influence the health of
populations. In 2nd century A.D; Galen noted that air is the main factor in disease
transmission.> In 16th century Fracastorius noted that infection could be

transmitted by direct or indirect contact and by air.® In 19th century the role of

Dhaka University Institutional Repository 1
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contact in infection transmission gained acceptance after the microbial nature of
infectious disease was recognised. One hundred and fifty year’s ago Lord Lister, a
great surgeon of his era was greatly concerned that amost half of the patients of
whom he had operated developed infections, which were frequently fatal. He
demonstrated the relationship between bacteria and infection and developed the
first concept of antisepsis.” In 19" century Sommeliers could reduce the rate of
hospital acquired puerperal fever by use of antiseptic hand washing techniques in
his hospital from over 9% to 3.6% of maternity patients.2 The current emphasis on
surgical wound infection dates from the mid 1950s and this emergence of the
epidemics of the penicillin-resistant staphylococcus aureus.® First international
conference on nosocomial infections held at the CDC (centre for disease control),
America in 1970. Following that conference the CDC developed a strong
recommendation for the surveillance approach, which was also supported and
promoted by the American Hospital Associations (AHA).* In 1974, the CDC
began a nation-wide study to evaluate the effectiveness of the approach that had
been adopted through the country. During the next ten years (1974-1983) the
SENIC (Study of the Efficacy of Nosocomial Infection Control) project was
conducted, by this the infection control movement in US hospitals were going
through a maturation phase. A professional Society of Hospital Epidemiologists of
America (SHEA) was formed in 1980.1° More efficient methods of detecting
infection through surveillance were developed by them. By the early 1990s, new
developments in infection control revitalised the epidemiological movements. By
1993, >80% of US hospitals were using computers to process infection
surveillance data. Finally, by mid 1990s arose a new force in the form of "quality
management”, and "continuous quality improvement”. In present time "infection
control committee” of a hospital is thought to be one of the essential components
of hospital administration not only in the developed countries, but also in the

devel oping countries of the world.1% 1

Dhaka University Institutional Repository 2
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1.1.3 Magnitude of the problem:
1.1.3.1 Global perspective:

In the US: Nosocomial infections are estimated to occur in 5% of all acute care
hospitalizations. The estimated incidence is more than 2 million cases per year,
resulting in an added expenditure in excess of $2 billion. The National
Nosocomial Infections Surveillance (NNIS) System of the Centres for Disease
Control and Prevention performed a survey from October 1986 to April 1998.
They ranked hospital wards according to their association with central-line
bloodstream infection. The highest rates of infection occurred in the burn ICU,
neonatal |CU, and paediatric ICU.8 In a study conducted by WHO in 55 hospitals
of 14 countries representing 4 WHO regions (Europe, Eastern Mediterranean,
South East Asia and Western Pacific) showed an average of 8.7% of hospital
patients had nosocomial infections, the highest frequencies were reported from
hospitals in the Eastern Mediterranean Region (11.8%) followed by South East
Asia where it was 10%, with a prevalence of 7.7 and 9.0% respectively in the
European and Western Pacific Regions.>?® It has been revealed that at any time
over 1.4 million people world-wide suffer from infectious complications acquired
In hospitals may be due to resistant organism, that further accentuate the problem.
It has aso been estimated that these infections cost more than US$ 40 million
every year in Thailand alone.? In the prevalence studies on HAI conducted at
Boston City hospital in 1964 and 1967, indicated that the prevalence was similar
in both years and that surgical patients were more likely to be infected than were
medical patients.*? A study in England on surgical patients by Coclo et al. (1993)
found the incidence of HAI 7.2 percent and a recent study by Ploughman et al.
(2001) on patients admitted to medical and surgical specialities reported an overall
rate of 7.8 percent.’® A seven day period prevalence survey was conducted in May'
1998 on 1928 patients in alarge number of primary and tertiary health care centres
in Geneva, Switzerland, which included all patients in acute, sub acute and chronic

care settings and found overall prevalence of HAI was 11.3% (acute-8.4%, sub

Dhaka University Institutional Repository 3
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acute 11.4%, and chronic 16.4%). 4% HAI in Auk-land health care hospitals
showed that the rate was 12%. HAI among surgical patientsin a Brazilian hospital
showed that the incidence rate was lowest (2.95%) for bloodstream infection and
highest (8.65%) for surgical wound infection patients.’® American society of
Anaesthesiology conducted a study and found the rate was 4.5 per 1000 surgeries.
A prevalence survey on 18163 patients in 43 hospitals in the UK in 1980 showed
that 19.1% of admitted patients were infected and out of them 9.2% were hospital
acquired.t” HAI surveillance pilot projectsin six hospitals of America showed that
the overall incidence of HAI at all sites in al the six hospitals was 1.4 per 100
discharges with arange of 0.4 to 2.4 per 100 discharges. Sensitivity of surveillance
in these institutions ranged from 15% to 50% with a mean of 40%; the adjusted
HAI rate was 3.5 per 100 discharges with arange of 1.1 to 2.3 per 100 discharges.
Shearer et a. (1982) reported that HAI could be as high as 25-65 percent in
developing countries. Reducing hospital acquired infection by half, exactly as seen
in a UK example (Bandolier 67) would be equivaent to building, staffing and
running 13 more 400 bed hospitalsin England. 1° 18

1.1.3.2 Country per spective:

It is very difficult to present the detailed national level scenario regarding hospital
acquired infection, because, till today no countrywide surveillance study has been
conducted in this field. But the collective result of the studies undertaken at
different times in severa hospitals of Bangladesh by individual or institutional
effort is amost similar to that of the WHO study in this region. A study named
"Prevalence study of hospital acquired infection” was performed in selected
tertiary level hospitals and showed prevalence rate in different hospitals in the
range of 6 to 18%. In that study the rate of HAI in SSMC & Mitford hospital was
12%. 1° Another study by Zaman et al showed that the prevalence of HAI was 38%
among post operative patients.?® A study on post caesarean wound infection in
Dhaka Medical College Hospital showed that 35.3% of caesarean patients
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devel oped hospital acquired infection.?! There was a sharp rise of HAl when Hb%
level was <55%. Women with BMI less than 18 was found more prone (4 times)
in developing HAI than those women whose BMI was normal (BMI 18-25).
Patients staying in cabin (separate room for each patient) after operation
developed significantly less HAI than those patients staying in general ward. In
another comparative study on nosocomial infection between public and private
hospital, it was found that the surgical wound infection alone occupied the highest
share both in public (60.38%) and private (82.86%) hospitals. But in public
hospital it was followed by gastro-enteritis (35.5%) whereas in private hospital it
was followed by UTI and URTI respectively. The average over stay in all cases of
public hospital was by 3.5 days whereas in the private hospital it was by 4.57
days.?? Golondaz in his study found that after any sorts of operation a total of
40.9% patients developed surgical wound infection. Among the patients who
developed HAI average duration of hospital stay was 19.56 + SD 5.47 days but it
was 11.47+SD 2.83 days for those patients who did not develop infection after
surgical operation.?® Hussain Tahmina in her study in a government hospital
showed that the hospital stay due to post-operative infection is prolonged by 7
days to 41 days and the mean post-operative hospital stay (25 days) is nearly three
times than that of non HAI patients.?!In another study it was found that prevalence
of HAI islowest (0%) in ophthalmology department and highest (23%) in critical
care units.® A study on 299 admitted patients of Dhaka Medical College Hospital
34(11.37%) were found affected by HAI. Surgical wound infection was the most
prevalent (44.1%) among the various types of HAI with urinary tract infection in
the second (26.5%), and skin and soft tissue infection being the third (14.7%) in
ranking.?® Even though there has been some improvement during the last years
still we are far behind than the developed countries in reducing hospital acquired
infections. Sharif SH found in his study that out of 456 respondents for a period of
three months, yielded a total 6030 hospital days at risk. During these period 54
(11.8%) events of infection occurred among the 456 respondents, which yielded
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incidence rate 8.96/1000 hospital days. In that study, among 456 respondents who
were at risk, 54 (11.8%) of them developed hospital-acquired infection (HALI).
Out of 54 (11.8%) events of infection, 64.8% surgical site infection (SSl), 22.2%
urinary tract infection (UTI), 9.3% respiratory ' infection (RI) and 3.7% was skin

and soft tissue infection (SSTI) were found.®

1.1.4 Natureof HAI

Almost forty percent of all hospital-acquired infections are urinary tract infection,
80% of them are associated with the use of indwelling catheter. Surgical wound
infections are covering 5-15% of HAI depending on the type of operation and
patient’s physical status.?-?° About 10% of all HAI are respiratory tract infection.
3% of patients on ventilators usually develop pneumonia. In one study pneumonia
was found to be responsible for 60% of all death due to HAI. Septicaemia covers
approximately 5% of HAI, among them more them 50% is fatal and the infection
usually enters through the skin entry site of the intravascular device.®3* Bacteria
are the most common nosocomial pathogens and are responsible for occurring
more than 80% of HAI. Viruses are accountable for 12% of all HAI. Many fungi
and some parasites are opportunistic organisms and cause HAI during extended
antibiotic treatment and severe immunosuppression.®>3" Magjority (>60%) of HAI
have been found to be acquired from exogenous source (when organism comes
from other patients, visitors and staffs). Out of them 75% are transmitted by direct
contact and 10-20% by airborne spread. Endogenous source (when patient’s own
body play role as source of infection) is responsible for 10-15% of HAI.
Commensal flora resides in patient’s mouth, G.I tract, vagina and skin and cause
infection only in immuno-compromised situation. Environmental source (both
internal and external environment of hospital) was found accountable for about
5% HA .34
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1.1.5 Impact of HAI on cost and hospital management:

The impact of hospital acquired infections is considerable, the patient may need
longer hospital treatment, readmission, or even further surgery, increasing time off
work and extra use of hospital and community resources. As these infections cause
the patient to spend longer in hospital, resources such as consumable items, the
time of hedth care professionals and the capacity of capital equipment and
infrastructure are used to provide the appropriate care. A patient with a hospital
infection might occupy a bed at least for three days longer than normal during
which time nursing and medical staff might administer drugs and care for the
patient.** As these resources could have been used for the care of aternative
patients an opportunity cost is incurred.”® In addition to the opportunity costs
incurred by the health sector there might be private costs incurred by the patients
and those who provide informal care for them.*® These costs could be financial,
such as additional medications, travel costs or child care costs, or they could be
non-financial, such as physical pain and emotional stress. Finaly, if the infection
delays patients or informal carers access to their usual activities, be they paid or
un-paid, then productivity losses could accrue. To provide a comprehensive
picture of the burden of HAI all related costs should be considered. The increased
length of stay is the greatest contributor to cost of HAI. Prolonged stay and more
use of resources will ultimately affect the quality of hospital management, which
will again accentuate the occurrence of infections and thereby it makes a cycle in
the field of hospital management. Khan MH (2000) found in his study that mean
total days of hospital stay on the part of HAI patients was 43.68 days with SD+
21.90 days. He also found that the majority (38.29%) of the respondents spent TK
10001-20000 as extra cost for HAI. Mean extra cost was Tk. 20,435 with
SD+15,750.%° A study by Coella R. et al. (1993) showed that the over all increase
in the duration of hospitalisation for patients with surgical wound infections was

8.2 days, ranging from 3 days for gynaecology to 9.9 for general surgery and 19.8
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for orthopaedic surgery.*’* Plowman and Colleagues (in 2000) reported that HAI
cost the NHS £ 986.36 million. Most of this cost £ 930.62 million was borne by
inpatient services. Substantial costs £ 55.74 million were also incurred after the
patient had left hospital. General practitioners costs were valued £ 8.49 million,
OPD £28.83 million and district nursing service £ 20.51 million.*® > Another
study in England & Wales on acute hospital beds showed that 5% infection in
acute bed was associated with an additional mean stay of 3 days represents 600000
wasted bed days of £ 30,000000 per yr. Prolonged hospital stay also hamper
community services, due to loss of working time of the patients and his carers.>->2
Estimated extra days in hospital and extra charges attributable to nosocomial
infections annually in US hospitals are as follows: >3

Over stay in hospital per Extra charges per

Typesof HAI infection (in days) infection (in $)
Surgical wound infection 7.3 3152
Pneumonia 5.9 5683
Bacteraemia 7.4 3517
UTI 1.0 680
Other sites 4.8 1617

Hospital acquired infections add to functional disability and emotional stress of
the patient and may in some cases, lead to disabling conditions that reduce the
guality of life. HAl also has an impact on mortality, sometimes they are the
leading causes of death. In 1986 Haley conducted a study of mortality in England
and suggested that 5000 deaths are directly attributable to HAI and further 15000
partially attributable.>>58

1.1.6 The benefits of prevention

This study was not directly concerned with estimating the benefits of prevention.
However, the estimates presented provide important information on the value of
resources that might be released for alternative use if a proportion of infections are

prevented. These may be viewed as the gross benefits of prevention. Net benefits
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will depend on the cost and effectiveness of prevention activities. At the level of
the study hospital, a 10% reduction in the observed incidence rate was estimated to
result in the release of resources valued at £361 297 (95% MI: 302924; 419670).
A similar reduction at the national level was estimated to result in the release of
resources valued at £93.06 million (95% Cl: 78.03: 108.10 million).® In the short
term, only a relatively small proportion of these benefits are likely to be in the
form of cash savings. However, over a longer period of time it is possible that
some of the fixed costs might be avoided and as such, the proportion of benefits
that may accrue as cash benefits may increase. In terms of the number of bed days
released for aternative use, at the level of the study hospital a ssimilar level of
reduction may result in an estimated 1413 (95% CI: 1168; 1659) bed days released
for aternative use: equivalent to an estimated 191 finished consultant episodes
(95% CI: 158: 224). At the national level 364056 (95% Cl: 300 880); 427 223)
bed days may be released; equivalent to an estimated 47902 finished consultant
episodes (95% Cl: 39589; 56214).% Several studies have indicated that between
50 and 70 percent of surgical wound infections occur post-discharge and the
preliminary results form a comprehensive study in three NHS Trusts would appear
to support these findings. But in the present study it would not be possible to
include the post-discharge hospital acquired infections patients.
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1.2 Historical Overview:
1.2.1 Beliefs about infectionsin history:

Any discussion of routes of transmission of infectious diseases must acknowledge
the cyclic nature of beliefs about this topic in history. In 400 b.c., Hippocrates
believed that air, water, and places influenced the health of populations. In the 2™
century A.D, Galen noted that when many sicken and die at once, one should
consider the air that we breathe; His observations were underscored by the
occurrence of dreaded epidemics such as the Black Death in Europe during the
14" century. Two hundred years later. Fracastorius noted that infection could be
transmitted by direct contact, by indirect contact, or from a distance, that is
through the air.2 For the next several hundred years, virtualy al infectious
diseases were thought to be transmitted through the air. So the “miasmic” theory
of infection gained credence, leading to names like malaria. After the microbial
nature of infectious diseases was recognized in the mid-19™" century, the role of
contact in infection transmission was clearly identified and gained acceptance
rapidly. By 1910, Charles Chapin could write in his treatise On the Sources and
Modes of Infection. Without denying the possibility of [airborne] infection, it may
be fairly affirmed that there is no evidence that it is an appreciable factor in the
maintenance of most of our common contagious diseases. We are warranted, then,
in discarding it as a working hypothesis and devoting our chief attention to the
prevention of contact infection.” He did waver a bit in the case of tuberculosis
(TB), however, and considered that disease more likely than any other to be
airborne.Chapin’s views persisted for the next 35 years. In 1935, however,
William Firth Wells, an engineer at Harvard, began to challenge this dogma, and
argued that certain diseases, such as measles, were spread through the air by
droplet nuclel. Ultraviolet (UV) lights were introduced into a few schools to test
this hypothesis and, initially at least, met with success. As recently as 1946,

however, a committee of the American Public Health Association, in its final
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report, wrote: “Conclusive evidence is not available at present that the airborne
mode of transmission of infection is predominant for any particular disease.
Among the committee members was Dr. Alexander Langmuir, who later was
converted.? The next 25 years, sharply changed beliefs about airborne transmission
of infectious disease and put epidemiological theory on a more scientific basis.
Langmuir, in a thoughtful review published in 1980, identified four areas of study
that led to a more substantive understanding of the role of airborne infection.
These were, first, an understanding of the creation and behavior of aerosols of
microorganisms; second, an understanding of the physiology and function of the
respiratory tract, particularly the respiratory host defense mechanisms; third, the
study of experimental airborne infections in animals and humans; and fourth,
increased understanding of the epidemiology of both naturally occurring and
accidentally acquired infection. As we enter the next millennium of infection
control, we stand on the shoulders of giants-Jenner, Semmelweis, Nightingale,
Oliver Wendell Holmes, and my own personal favorite, Thomas Crapper, the
father of indoor plumbing. Modern infection control is grounded in the work of
IgnazSemmelwels, who in the 1840s demonstrated the importance of hand
hygiene for controlling transmission of infection in hospitals. However, infection
control efforts were spotty for almost a century. In 1976, the Joint Commission on
Accreditation of Healthcare Organizations published accreditation standards for
infection control, creating the impetus andneed for hospitals to provide
administrative and financial support forinfection control programs. In 1985, the
Centers for Disease Control andPrevention's (CDC's) Study on the Efficacy of
Nosocomial Infection Controlreported that hospitals with four key infection
control components an effective hospital epidemiologist, one infection control
practitioner forevery 250 beds, active surveillance mechanisms, and ongoing
control efforts reduced nosocomial infection rates by approximately one third.
Over the past 25 years, CDC's Nationa Nosocomial Infections Surveillance

(NNIS) system has received monthly reports of nosocomial infections from a
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nonrandom sample of United States hospitals, more than 270 institutions
report. The nosocomial infection rate has remained remarkably stable
(approximately  five to six hospital-acquired infections per 100
admissions); however, because of progressively shorter inpatient stays over
the last 20 years, the rate of nosocomia infections per 1,000 patient days
has actually increased 36%, from 7.2 in 1975 to 9.8 in 1995. Itis estimated that in
1995, nosocomial infections cost $4.5 billion andcontributed to more than 88,000

deaths—one death every 6 minutes.'°

1.2.2 Which Nosocomial I nfections Are Emerging?

There have been witnessed a cyclical parade of pathogens in hospitals. In
Semmelweissera, group A streptococci created most nosocomial problems. For
the next 50 to60 years, gram-positive cocci, particularly streptococci and
Staphylococcusaureus, were the hospital pathogens of major concern. These
problems culminated in the pandemic of 1940 to 1950, when S. aureus phage type
94/96caused major nosocomia problems. In the 1970s, gram-negative bacilli,
particularly Pseudomonas aeruginosa and Enterobacteriaceae, becamesynonymous
with nosocomial infection. By the late 1980s and early 1990s,
severa different classes of antimicrobial drugs effective against gram-negative
bacilli provided a brief respite. During this time, methicillin-resistant S. aureus
(MRSA) and vancomycin-resistant enterococci (VRE) emerged, signaling the
return of the "blue bugs" From 1990 to 1996 the three most common
gram-positive  pathogens;S  aureus,  coagulase-negative  staphylococci
andenterococci-accounted for 34% of nosocomial infections and the four most
common gram-negative pathogens; Escherichia coli, P. aeruginosa, Enterobacter
spp.and Klebsiellapneumoniae-accounted for 32% infections. Bloodstream
infections and pneumonias have increased in frequency from 1975 to 1996.
However, tracking nosocomial infections by site has become difficult in the last

few years because of shorter inpatient stays. For example, the average
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postoperative stay, now approximately 5 days, is usually shorter than the 5- to 7-
day incubation period for Saureus surgical wound infections. Acquired
antimicrobia resistance is the major anticipated problem in hospitals.VRE and
MRSA are the mgjor gram-positive pathogens of concern. Paeruginosa, Klebsiella,
and Enterobacter that harbor chromosomal or plasmid-mediated beta-lactamase
enzymes are the maor resistant gram-negative pathogens. The contribution of
antibiotic resistance to excessivedeath rates in hospitals is difficult to evaluate,
often depending on whetherstudies are population-based or case-control, but
evidence is mounting thatantimicrobial resistance contributes to nosocomial
deaths.While bacterial resistance is clearly the magor threat, viral and
fungalresistance could become important because of the small number of
therapeutic options for these pathogens. Herpes viruses with acquired
resistance to acyclovir and ganciclovir have emerged as problems,
particularly in HIV-infected patients. Pathogens with intrinsic resistance
often have lower pathogenicity and have disproportionately affected
immune-compromised patients. For example, Candida spp. with intrinsic
resistance to azole antifungal agents (e.g., C. krusel) and to amphotericin
B (eg., C. lusitaniae) has emerged as problem pathogens in oncology
unitsWhile we are facing the era of opportunists, including fungi, viruses, and
parasites in immune-compromised patients, the one we fear most is the
post-antibiotic era. The first nosocomia inkling is MRSA with reduced
susceptibility to vancomycin. Beyond the post-antibiotic era lies the
era of xenogenic infections as organs, transplanted from nonhuman primates,
bring with them a variety of potential zoonotic pathogens. Nevertheless,
traditional respiratory pathogens may yet prove to be our greatest
challenge; for example, a magor shift in strain typecould result in

devastating pandemic community and nosocomial influenza A outbreaks.*®
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1.2.3Who I s Affected by Emerging Nosocomial Pathogens?

Nosocomia infections typically affect patients who are immune-compromised
because of age, underlying diseases, or medical or surgical treatments.
Aging of our population and increasingly aggressive medical and therapeutic
interventions, including implanted foreign bodies, organ transplantations,
and xeno-transplantations, have created a cohort of particularly vulnerable
persons. As a result, the highest infection rates are in intensive care
unit (ICU) patients. Nosocomia infection rates in pediatric 1CUs
are approximately three times higher than elsewhere in hospitals. The sites
of infection and the pathogens involved are directly related to treatment
in ICUs. In these areas, patients with invasive vascular catheters and
monitoring devices have more bloodstream infections due to coagulase-negative
staphylococci. In fact, most cases of occult bacteremia in ICU patients are
probably due to vascular access-related infections. Fungal urinary tract infections
have also increased in ICU patients, presumably because of extensive exposure to
broad-spectrum antibiotics. In the National Nosocomial Infections Surveillance
system, Candida spp. are the main cause of nosocomial urinary infections in
ICUs.%°

1.2.4 Why Are Nosocomial | nfections Emerging Now?

Three major forces are involved in nosocomia infections. The first is
antimicrobial use in hospitals and long-term care facilities. The increased
concern about gram-negative bacilli infections in the 1970s to 1980s led to
increased use of cephalosporin antibiotics. As gram-negative bacilli became
resistant to earlier generations of cephalosporin antibiotics, newer
generations were developed. Widespread use of cephalosporin antibiotics is
often cited as a cause of the emergence of enterococci as nosocomial
pathogens. About the same time, MRSA, perhaps also in response to extensive

use of cephaosporin antibiotics became a maor nosocomial threat.
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Widespread empiric use of vancomycin, as a response to concerns about MRSA
and for treatment of vascular catheter-associated infection by resistant
coagulase-negative staphylococci, is the major initial selective pressure
for VRE. Use of antimicrobia drugs in long-term care facilities and
transfer of patients between these facilities and hospitals have created a
large reservoir of resistant strains in nursing homes. Second, many hospital
personnel fail to follow basic infection control, such as hand washing between
patient contacts. In ICUs, asepsis is often overlooked in the rush of crisis care.
Third, patients in hospitals are increasingly immune-compromised. The shift
of surgica care to outpatient centers leaves the sickest patients in
hospitals, which are becoming more like large ICUs. This shift has led
to the greater prevalence of vascular access associated bloodstream infections and
ventilator-associated pneumonias. Other precipitating factors also can be
anticipated in hospitals. Transplantation is a double-edged sword because of the
combined effects of immunosuppression of transplant patients and of infectious
diseases that come with some transplanted organs. The blood supply will continue
to be a source of emerging infectious diseases. Moreover, as hospitals age,
infrastructure repairs and renovations will create risks of airborne fungal
diseases caused by dust and spores released during demolition and
construction. Infections due to other pathogens, such as Legionella, may

also result from such disruptions.®
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1.3 Rationale

Hospital acquired infections are considered as the important contributors to
morbidity and mortality al over the world. Its immediate outcome is prolongation
of hospital stay, which not only increases direct costs to patients or parents but
also increases indirect cost due to loss of work. The increased use of drugs, the
need for isolation and the use of additional laboratory and other diagnostic studies
also contribute to the cost. It decreases the availability of beds for other long
waiting patients, as well affects facility of services by increasing pressure on
medical personnel. According to Nightingales “historical quotation- hospital
should do no harm to the sick”, but when someone becomes the victim of HAI,
harms usually being done not only to him, also to the hospital authority and even
to the country. Considering the economic constraints, optimisation of existing
health facilities needs to be ensured. Reduction of the incidence of HAI can
contribute to the reduction of the length of hospital stay and thus increase hospital
bed availability. Study regarding HAI should be updated time to time because true
percentage of infections that are preventable probably changes very frequently.
New risk factors are constantly appearing, necessary control measures are
continually evolving, and the ability to manage the patient care behaviour of
hospital personnel is changing. Till today no country-wide surveillance study has
been conducted in the field of hospital acquired infection in our country, though
severa studies have been carried out by individual or institutional efforts, the
objective of those studies were mainly to explore the magnitude of the problem in
the respective hospitals. But so far | have reviewed, no such study has been
conducted among the paediatric population separately and no such effort has been
made to estimate the cost of HAI and to see the impact of HAI on hospital
management. Two most important dimensions of this study were; firstly the study
had been designed to be conducted among a particular section of population
(paediatric patients), those constitute 40% of the total population of the country
and are the most vulnerable group to be affected by HAI .5
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Secondly in this study the cost and the impact of HAI on hospital management
were especially estimated; which had never been properly highlighted in any study
in our country though it is the very important area in relation with managerial
point of view. One more aim of this study was to determine the extent and
determinants of HAI and to look for suggestive measures for the reduction of the
incidence of HAI; with a view to reduce the average length of stay of patient and
thus contribute maximum utilisation of bed by highest number of patients within
the same resources. Estimates of the cost and impact of HAI, if appropriately
estimated, might reflect the economic benefit of preventing an infection. The
information expected to be collected by the present study will help the health
authority in establishing policy, the hospital managers in developing infection
control program, and the medical and nursing staffs by providing with meaningful
data on different aspects of HAI. This study will also be able to create awareness
about HAI among the patients, care givers and community. As the proposed study
Is consistent with the field of my teaching profession so it would be able to play
role in enriching my knowledge and enabling me dealt with the student more
efficiently. The aim of this research was to provide a more comprehensive
assessment of the nature, distribution and magnitude of the costs resulting from
HAls. To achieve this status a detailed exploration of the resources used by the
hospital as opportunity cost and by the family as private cost had been undertaken.
The results of this research could be useful to both receivers and providers of
health care, in particular those involved in the planning and management of

infection prevention and control programmes.
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1.4 Conceptual Framework of the Study:

1.4.1 Following Factors considered as Independent Variables for
occurring HAI (Dependent Variables)-

Patient’s Factors (IDV) Hospital’s Factors (IDV)
* Birth h'5t°'fV e Types and Ownership of
e Hemoglobin Level hosoital
e Disease on Admission ospita
* Underlying Diseases Causal Factor e Hand washing practice
e Number of Visitors and (IDV) . .
Attendants e Gloves using practice
¢ Relationship and e Micro- e Face masks using
hygienic status of Organisms practice
Attendants : .
involved i
« History of Previous e Gown wearing practice
Antibiotics, e C(Cleanliness state of
Hospitalization and Pillow Cover and Bed-
Surgical Operation sheet

Treatment’s Factors (IDV) Socio-demographic Factors (IDV)
e Major Specialty of Treatment o Age,
¢ Mode of Decision for Surgery e Sex,
e Type of operation e Religion
e Therapeutic Procedure e Parent’s Educational
e Immunosuppressive e Parent’s Occupation
conditions and e Parent’s Smoking habit
immunosuppressive therapy ° Mon.thIY family income
e Duration of Operation * Family size.
¢ Location of Residence
¢ Preoperative Delav
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1.4.2 Extent of HAI:

The magnitude of the problem was searched for in terms of Prevalence of HAI

and Incidence of HALI.

Prevalence of HAI
m Incidence of HAI

1.4.3 HAI considered as Independent Variables on the following
| mpacts (Dependent Variables)-

Cost of
Treatment
(DV)

Mortality
(DV)

Client
Satisfaction
(DV)
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1.5 Resear ch Questions and Hypothesis

151 Title

Hospital Acquired Infections among the Paediatric Patientsin Tertiary Level
Hospitals of Dhaka City: Extent, Determinants and, Impact on Cost and
Hospital Management.

1.5.2 Resear ch questions:

) What is the extent of hospital acquired infections in terms of
prevalence and incidence among the paediatric patients in tertiary
level hospitals of Dhaka city?

II) What are the factors determining the occurrence of hospital-acquired
infections among the paediatric patients in tertiary level hospitals of

Dhaka city?

1.5.3 Hypothesis:

I) The treatment-cost of paediatric patients with HAI is not different

from that of paediatric patients without HAI.

II) There is no difference between the HAI and non-HAI paediatric
patients regarding length of hospital stay, treatment outcomes in

terms of mortality and level of satisfaction of the respondents.
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1.6 Objective

1.6.1 General objective

To assess the extent and to find out the determining factors of hospital
acquired infections (HAI) among the paediatric patients in tertiary level
hospitals of Dhaka city and to estimate their impact on treatment cost and

on some indicators of hospital management.

1.6.2 Specific objectives:

(i) To assess the extent of HAI in terms of prevalence and incidence
among the admitted paediatric patients in tertiary level hospitals of
Dhaka city.

(i)  To determine the factorsinvolved in the occurrence of HAI.
(ili)  Tofind out the relationship of the treatment cost with HAI
(iv)  Tofind out the relationship of the length of hospital stay with HAI

(v)  To compare the treatment out-comes (in terms of mortality) among
the HAI and non- HAI paediatric patients.

(vi)  To estimate the differences of satisfactions level on overall services

among the attendants of HAIl and non-HAI paediatric patients.
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1.7 Variables

A list of variablesthat are expected to be explored in this study is given below

in atabulated form.

1.7.1 Extent of HAI
i) Prevalence of HAI

i) Incidence of HAI

1.7.2 Determinantsin the occurrence of HAI

1.7.2.1 Socio demogr aphic Factor s-
1) Age
1) Sex
Ii1) Religion
IV) Parent’s Educational
V) Parent’s Occupation
Vi) Parent’s Smoking habit
Vii) Monthly family income
Viii) Family size.

IX) Location of Residence

1.7.2.2Agent Factors-

i)  Causative organismsin the occurrence of HAI

1.7.2.3Patient’s Factors-
1)  Birth history
i)  Hemoglobin Level

iii) Disease on Admission
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iv) Underlying Diseases
- Leukaemia
- Any other malignant tumour
v)  Number of Visitors
vi) Number of Attendants
vii) Relationship of the patients with the Attendants
viii) Hygienic status of Attendants
iX) History of Antibiotics within last 3 months
X)  History of Hospitalization within last 3 months
xi) History of surgical operation within last 3 months

1.7.2.4 Treatment Factors-
i)  Major Specialty of Treatment
i) Mode of Decision for Surgery
Iii) Type of operations
iv) Therapeutic Procedure
- Biopsies
- Endoscopic examination
- Catheterization
- Intubation/Ventilation
- Suction and
- Surgical procedure
V)  Immunosuppressive conditions
- 1.e.Burninjury
vi) Immunosuppressive therapy
- i.e. Radiotherapy
vii) Duration of Operation
viii) Preoperative Delay for Operation
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1.7.2.5 Hospital Factors-
i)  Typesand Ownership of Hospital
i)  Hand washing Practice of the Doctors
iii) Gloves using Practice of the Doctors
Iv) Face masksusing Practice of the Doctors
v)  Gown wearing Practice of the Doctors
vi) Cleanliness state of Pillow Cover
- Quality of cleaning
vii) Cleanliness state of Bed-sheet
- Quality of cleaning

1.7.3 Impact of HAI —

1.7.3.1 Impact on Cost of Treatment
i)  Private Cost
i)  Cost variation on Sites of HAI

1.7.3.2 Impact on Hospital Management Factors
i) Average Length of Stay (ALS) at Hospital for HAI patients
i) Average Length of stay (ALS) at Hospital for non-HAI patients
iii) Treatment Outcome as Hospital Mortality
iv) Client’s Satisfaction regarding the Services they have been provided
with during their stay in Hospital.
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1.8 Operational definition

1.8.1 Infection
It means the deposition of organisms in tissues and their growth with an
associated host reaction. If the response of the host is dlight or nil, thisis
usually termed "colonisation”. Growth of organisms associated with a tissue
reaction (i.e. inflammation) is usually referred to as sepsis or clinical

infection.

1.8.2 Hospital Acquired Infection (HAI)
A "hospital acquired infection (HAI)" - has been defined by WHO as. "an
infection acquired in hospital by a patient who was admitted for a reason
other than that infection,” or as "an infection occurring in a patient in a
hospital or other health care facility in whom the infection was not present
or incubating at the time of admission. In this study infections present at the
time of admission or infections appearing within 48 hours or less will not be
treated as HAI. Only the infections appearing 48 hours or more following
admission will be treated as HAI. The infection acquired in the hospital but
appearing after discharge and also occupational infections among staff of the

facility will not be counted as HAL.

1.8.3 Extent of HAI:
The extent of HAI will be determined in terms of Prevalence and Incidence
of HAI.

1.8.4 Prevalencerate of HAI

It is the number of infected patients due to HAI at the time of study as a

percentage of the number of patients observed at the same time.
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___Total no. of HAI patients during study period
Prevalence of HAl = Total no. of admitted patients during study period

X 100
1.8.5 Incidencerate of HAI (in bed days):
It isthe number of new HAI acquired per 1000 patient days.

_ Total no. of new HAI patients during study period
~ Total beds in the wards under study X Total days in study perio

q X 1000

1.8.6 Deter minants of of HAI

All the factors causing, influencing and facilitating the occurrence of HAI
will be Incorporated as determinants of HAI in this study, which have been
elaborated in detailsin the list of variables.

1.8.7 Total length of hospital stay for an individual patient

It consists of the total days in between the date of admission and the date of
discharge (or death). If the duration covers two subsequent months, total
number of days from beginning to ending is counted. How many days a

month consists of (28, 29 30 or 31 days) is not taken in to consideration.

1.8.8 Average length of stay for HAI patients:

_ Total patient days used byHAI patients
a Total No. of HAI-patients

1.8.9 Average length of stay for non-HAI patients

Total patient days used by non-HAI patients
a Total No. of non-HAI patients
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1.8.10 Extra days of hospital stay for an individual HAI-patient
It is the time period counted by total days of stay at hospital on the part of an
individual HAI patient minus average length of stay (ALS) at hospital for
non-HAI patients.

1.8.11 Pre-oper ative waiting time
It isthe time period counted by days in between the date of admission and

date of operation.

1.8.12 Opportunity cost:
It is the extra cost incurred by the hospital authority providing the patients
with extra services due to HAI, in terms of resources such as consumable
items, the time of health care professionals and the capacity of capital
equipment and infrastructure. The opportunity cost had not been taken in to

consideration in this study.

1.8.13 Private cost:
It is the cost incurred by the patient’s family and by those who provide
informal care for them. It included additional medications, travel costs and

mi scellaneous expenses.

1.8.14 Agent factor
Factors in relation with the agents (organisms) involved, which may
influence the occurrence of HALI. It included only the types of organisms but

their resistance pattern were not taken in to account in this study.

1.8.15 Host factors
Factors on the part of the individual affected the presence or absence of

which actually determines the existence and severity of HAI.
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1.8.16 Impact on hospital management:
Impact on hospital management was judged on the basis of some selected
indicators i.e. average length of hospital stay (ALS), hospital mortality and
client’s satisfaction regarding the services they had been provided with
during their stay at hospital. HAI is expected to decrease client’s satisfaction

and to increase the period of hospital stay and hospital mortality.
1.8.17 Quality of cleaning of linen:

Excellent = Very Bright + No Spot + Well-marked crease of laundering.

Good = Bright + No Spot + Less well-marked crease of laundering.
Fair = Not so bright + Spot present (<3) + Fade crease of laundering.
Poor = Dirty + Spot present (3 - 5) + No crease of laundering.

Very poor = Very dirty + Spot present (>5) + Wrinkling.

1.8.18 Grading of anemia: (Asper WHO)-
Grade 0 (Normal): Male: 14-18 g/dl, Femae: 12-16 g/dl
Grade 1 (Mild Anemia): 10 g/dI - cutoff point for ages
Grade 2 (Moderate Anemia): 7-10 g/dl
Grade 3 (Severe Anemia): below 7 g/dl

1.8.19 Grading of Smoking habit:

Non-Smoker: Never smoked
Irregular Smoker: Smokes but not daily
Regular Smoker: Smokes at least in aday

Chain Smoker: Smokes more than 10 occasionsin a day
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1.8.20 Hygienic status of the Attendants:

Un-hygienic: (presence of any three of the followings)

Dirty body clothes

Big size nails

Foul smell from cloths

Irregular tooth brushing and mouth washing

Not practiced hand washing before feeding of the patients

Hygienic: Reverse of the characteristics mentioned under ‘un-hygienic’

Average: In between hygienic and un-hygienic
1.8.21 History of previous antibioticsintake:
Included:
Oral form of antibiotics irrespective of completeness of course
Oral form of antibiotics irrespective of the status of prescribers
Injectable (in any forms) antibiotics
Excluded:
Ophthalmic, dermal, aural or any other forms of antibiotics
1.8.22 History of previous Hospitalization:
Included:
Patients admitted in IPD
Excluded:
Patients attended in OPD and emergency but had not been admitted
Patients admitted day care and observation centers
1.8.23 History of previous Operation:
Included:
Major operations under G/A or spinal anesthesia
Magjor operations under noninvasive technology
Excluded:
Minor operations done by local anesthesia
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1.9 Limitations of the study

In the journey of the study the researcher experienced the following limitations

which were the obstacles to make the study more representative:

The most important limitation of this study was that as the subjects were
pediatric age group, the information could not be collected directly from the
patients themselves. So, some of the information might not be the real
reflection of the opinion of the study subject if he /she would be in a state
of passing opinion. Opinion regarding satisfaction could be one of the best
examplesin this regard.

As because only the pediatric patients were included, so the findings of the
study can’t be generalized for the whole population of the country. It would
be better if the all sections of population by age could be brought under the
study, so the findings would be more representative and generalized.

Only the tertiary level hospitals of Dhaka city were brought under study. If
the similar hospitals of different cities of the country could be brought
under study the findings would be more generalized.

The study was conducted only in tertiary level hospitals so the situation of
primary and secondary level hospitals in this regard was still remaining out
of sight. But it was assumed that the scenarios of those levels of hospitals
might be worse because of the higher visitor load and less budgetary
alocation in infection control program. So, if all those levels of hospitals
could be brought under the study the findings would represent the total
national scenario.

It was difficult to collect information for those pediatric patients who were
given care by other persons rather than their parents.

In this study only the numbers of visitors were taken in to consideration but
the duration of stay of the visitors could not be taken in to account. If it

would
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be possible to taken into consideration the impact of visitors in the
occurrence of hospital acquired infection could be evaluated in a more
authentic way.

e Pattern of microbia resistance to antibiotics had not been detected in this
study, so one of the more important dimensions of hospital acquired
Infections was remain unattended.

e The satisfaction of the respondents was assessed on overall services. The
full picture regarding satisfaction of the respondents would be possible to
find out if it could be assessed on multiple variables and analyzed
accordingly.

e |n estimating cost of treatment the cost of wages lost could not be taken in
to consideration. If it would be possible to estimate, the real picture in
connection with extra cost of treatment in the HAI patients would be
possible to explore.

e The extra opportunity cost incurred by the hospital to treat the HAI patients
for additional days of stay had not also been included in this study.

e As the data were collected from hospitals simultaneously so it was not
feasible for the researcher to collect data from all the study sites by himself
alone. The researcher had to appoint two trained data collectors, so there
might be little chance of bias regarding those information which was
collected on the basis of observation (i.e. cleanliness status of bed sheets
and pillow covers).

e Theresearch was conducted as a cross sectional study, if the case control or
cohort study design would be possible to adopt the relationship found
significant between dependent and independent variables could be claimed

asthe association in amore logical way.
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e Though the researcher tried label best still there might be some limitations
in determining for all cases that the present infection (claimed as acquired
in hospital) was present earlier, or it was really acquired in hospital.

e It was realy difficult to ascertain the exact cause of death for each
individual case, whether the HAI was the primary cause, or a contributing
factor for the death of the patients could not be identified.

e |t was also difficult to ascertain whether the difference in length of stay
between the HAI and non-HAI patients was entirely due to the present
infection.

e Even by giving highest attention by the researcher there might be some
limitations in determining whether the increased length of hospital stay was

the cause or effect of HAI.

e |t could not be possible to take in to account the infections those had been
developed after discharge of the patients from hospital, athough some of
those might had been acquired during their stay at hospitals.
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2.0 Literature Review

2.1 Extent of Hospital Acquired I nfections
It has been suggested that approximately one in ten patients admitted to

hospital suffer from one or more HAIs at any one time. There is however
variation in the prevalence rates of hospital infection for different categories of
patient. Patients in intensive care beds consistently have the highest rates and
rates are higher in surgical than in medical patients. Because prevalence studies
record the proportion of patients with an HAI at a specific point in time,
outbreaks or seasonal variation might bias the estimates upwards. The
incidence of HAI is a more useful measure as it illustrates the number of
patients that acquire a HAI during a defined time period such as a year and
rates may be expressed as a percentage of total discharges. A study in England
of surgical patients it was found the incidence of HAI to be 7.2 percent and a
recent study by Plowman et a. (2001) of patients admitted to medical and
surgical specialities reported an overall rate of 7.8 per cent.®? HAI also has an
impact on mortality. Applying the assumptions from a study of mortality in the
US to England suggests that 5,000 deaths are directly attributable to HAI and a
further 15,000 partially attributable. Care should be taken interpreting these
findings as many patients might have died from other causes, regardliess of
HAL.52 As per CDC’s study findings, about 1.7 million healthcare-associated
infections occurred in U.S. hospitals. Of these, most (1.3 million) were outside
of intensive care units. These numbers can also be presented as 9.3 infections
per 1,000 patient-days, or 4.5 per 100 admissions. There were an estimated
99,000 deaths associated with these infections. The body sites associated with
the greatest number of deaths was the estimated 36,000 deaths from
pneumonia, and 31,000 from bloodstream infections.%® It was found in a
surveillance that healthcare-associated infections per 1,000 patient-days and the

number of patient-days for 3 subpopulations: newborns in well-baby nurseries,
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newborns in high-risk units, and adults and children in intensive care units. The
rates of infections are listed by body site for the 3 subpopulation. Of these
groups, adults and children in intensive care units contributed the greatest
number of patient-days and had the greatest risk of healthcare-associated
infection.* In the United States, the Centers for Disease Control and
Prevention estimates that roughly 1.7 million hospital-associated infections,
from all types of bacteria combined, cause or contribute to 99,000 deaths each
year. In Europe, where hospital surveys have been conducted, the categories of
Gram-negative infections are estimated to account for two-thirds of the 25,000
deaths each year. Nosocomial infections can cause severe pneumonia  and
infections of the urinary tract, bloodstream and other parts of the body. Many
types are difficult to attack with antibiotics, and antibiotic resistance is
spreading to Gram-negative bacteria that can infect people outside the
hospital . The hospital acquired infections are the major issue of headache not
only for developing countries but also as well for developed countries. The
scenarios of some of the developed countries are given below: United States:
estimates that roughly 1.7 million hospital-associated infections, from all types
of bacteria combined, cause or contribute to 99,000 deaths each year.®® Other
estimates indicate that 10%, or 2 million, patients a year become infected, with
the annual cost ranging from $4.5 billion to $11 billion. France: estimates
ranged from 6.7% in 1990 to 7.4% (patients may have severa infections). At
national level, prevalence among patients in health care facilities was 6.7% in
1996, 5.9% in 2001 and 5.0% in 2006. The rates for nosocomial infections
were 7.6% in 1996, 6.4% in 2001 and 5.4% in 2006. In 2006, the most
common infection sites were urinary tract infection (30,3 %), pneumopathy
(14,7 %), infections of surgery site (14,2 %). infections of the skin and mucous
membrane (10,2 %), other respiratory infections (6,8%) and bacterial infections
/ blood poisoning (6,4 %). The rates among adult patients in intensive care
were 13,5% in 2004, 14,6% in 2005, 14,1% in 2006 and 14.4% in 2007. It has
also been estimated that nosocomial infections make patients stay in the
hospital 4-5 additional days. Around 2004-2005, about 9,000 people died each
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year with a nosocomial infection, of which about 4,200 would have survived
without this infection.®® Italy: since 2000, estimates show that about 6.7 %
infection rate, i.e. between 450,000 and 700,000 patients, which caused
between 4,500 and 7,000 deaths. A survey in Lombardy gave a rate of 4.9% of
patients in 2000.5” United Kingdom: estimates of 10% infection rate, with 8.2%
estimated in 2006.%8 Switzerland: estimates range between 2 and 14%. A
national survey gave a rate of 7.2% in 2004.%° Finland: estimated at 8.5% of
patients in 2005.”° Healthcare-associated infections (HAIs) exact a significant
toll on human life. They are among the leading causes of preventable death in
the United States. In hospitals, they are a significant cause of morbidity and
mortality. In addition to the substantial human suffering caused by healthcare-
associated infections, the financial burden attributable to the infections is
staggering. It is estimated that healthcare-associated infections cause $28 to
$33 hillion in excess hedthcare costs each year. For these reasons, the
prevention and reduction of healthcare-associated infectionsis atop priority for
the U.S. Department of Health and Human Services (HHS). The HHS Steering
Committee for the Prevention of Healthcare-Associated Infections was
established in July 2008. The Steering Committee was charged with developing
a comprehensive strategy to prevent and reduce healthcare-associated
infections and issuing a plan which establishes national goals for healthcare-
associated infection prevention and outlines key actions for achieving
identified short- and long-term objectives. The plan is also intended to enhance
collaboration with external stakeholders to strengthen coordination and impact
of national efforts.”® The actua scenarios of our country regarding HAI is
really un known because no country-wide survey has yet not been conducted.
Though some of the researches conducted by the MPhil and MPH students, but
most of those were conducted on adult and post operative patients. So the
prime attention in this research had been given to the paediatric patients who
are one of the most vulnerable groups in the society in respect to any sorts of

infections because of their inadequate immunity.
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2.1.1 Global Trendsof HAI in thelast 25 years:

Over the past 25 years, the CDC’S National Nosocomial Infections
Surveillance (NNIS) system has received monthly reports of nosocomial
infections from a nonrandom sampling of more than 270 hospitalsin the United
States. The have found that the nosocomia infection rate has remained
remarkably stable with approximately 5 to 6 hospital acquired infections for
every 100 admissions. However, the end rate of nosocomial infections per
1,000 patient days has actualy increased from 7.2 in 1975 to 9.8 in 1995, a
36% growth. As of 1995, nosocomial infections cost $4.5 billion and have
contributed to more than 88,000 deaths — one death every 6 minutes. These
numbers have grown with each passing year. (Weinstein, 1998)."
2.1.2 Calculating the Extent of HAI:
In a study on admitted TB patients’ regarding calculation of nosocomial
infection was done on the following parameters. cumulative incidence;
incidence rate; prevalence; and occurrence rate of infection among hospitalized
patients on the basis of observational studies and RCTs.
Cumulative incidence was calculated using the following formula:
Cumulative Incidence =
Number of new cases of infection
= during hospitalization or ICU stay
Total population at risk
The total population at risk was defined as the number of adult hospitalized

patients with TBI who did not have infection at the time of hospital or ICU
admission in order to capture only those cases that were entirely new.
Incidence rate was determined using the expression:
Incidence rate=

Number of new cases of infection

= during hospitalization or ICU stay

Total person-time at risk
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Person-time was defined as the length of hospital or ICU stay in days among
adult patients with TBI. Prevalence was defined as:
Prevalence=

Number of existing cases of infection
at aspecific point intime
= during hospitalization or ICU stay

Total defined population
at the same point in time

The defined population was adult hospitalized patients with TBI. Asit is often

difficult to distinguish between truly incidents versus prevalent cases, it was
estimated the occurrence rate of infection, which was calculated using the
following formula:
Occurrence rate =

Number of cases of infection
= during hospitalization or ICU stay
Total number of patients
examined / enrolled in the study

The patients examined/enrolled in the study were adult hospitalized patients
with TBI. The standard error and 95% confidence interval of these proportions
was then determined using the Clopper-Pearson exact binomial method.”?
Though in the above mentioned study the extent of HAIs were estimated by all
the possible parameters i.e. cumulative incidence; incidence rate; prevalence;
and occurrence rate of infections. But all the available study in our country
only the prevalence rate has been calculated. In the present study both the
prevalence and incidence rate of hospital acquired infections have been taken
In to consideration but the.

2.1.3 Post-dischar ge I nfection

Over the course of a 13 month period 7.8% of patients acquired an infection
during their stay in the study hospital which presented during the in-patient
period. A further 19.1% of patients who did not present with an infection
during the in-patient phase, reported symptoms of, and in some cases received
treatment for, an infection manifesting post discharge which may be associated

with their hospital admission. Patients with one or more infections incurred
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costs that were on average 2.8 times greater than uninfected patients, an
average additional cost of £2.917 per case (ranging from £1.122 for urinary
tract infections to £6.209 for blood transmission infection.” Post discharge

infection was not taken in to consideration in this present study.
2.2 Contributing Factors of HAI

Several large studies have examined potential risk factors for nosocomial
bacterial pneumonia. Although specific risk factors may differ between study
populations, they can be grouped into the following general categories. 1) host
factors such as extremes of age and severe underlying conditions, including
immunosuppression; 2) factors, such as administration of antimicrobials,
admission to the ICU, underlying chronic lung disease, or coma, that enhance
colonization of the oropharypx and/or stomach by microorganisms; 3)
conditions favoring aspiration or reflux, including endotracheal intubations,
Insertion nasogastric tube, or supine position 4) conditions requiring prolonged
use of mechanical ventilatory support with potential exposure to contaminated
respiratory equipment and/or contact with contaminated or colonized hands of
healthcare workers; and 5) factors that impede adequate pulmonary toilet, such
as surgical procedures involving the head, neck, thorax, or upper abdomen, and
immobilization due to trauma or illness.®® The major contributing factors to this
outbreak seemed to be 1) inadequate environmental controls 2) a high degree of
infectiousness of the source patient and 3) prolonged infectiousness due to
multidrug resistant disease. The interaction of these three factors most likely

produced the high level of transmission observed.®®

2.2.1 The microbial agent

The patient is exposed to a variety of microorganisms during hospitalization.
Contact between the patient and a microorganism does not by itself necessarily
result in the development of clinical disease other factors influence the nature
and frequency of nosocomial infections. The likelihood of exposure leading to
infection depends partly on the characteristics of the microorganisms, including

resistance to antimicrobial agents, intrinsic virulence, and amount (inoculum)
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of infective material. Many different bacteria, viruses, fungi and parasites may
cause nosocomia infections. Infections may be caused by a microorganism
acquired from another person in the hospital (cross-infection) or may be caused
by the patient’s own flora (endogenous infection). Some organisms may be
acquired from an inanimate object or substances recently contaminated from
another human source (environmental infection). Before the introduction of
basic hygienic practices and antibiotics into medical practice, most hospital
infections were due to pathogens of external origin (foodborne and airborne
diseases, gas gangrene, tetanus, etc.) or were caused by microorganisms not
present in the norma flora of the patients (e.g. diphtheria, tuberculosis).
Progress in the antibiotic treatment of bacterial infections has considerably
reduced mortality from many infectious diseases. Most infections acquired in
hospital today are caused by microorganisms which are common in the general
population, in whom they cause no or milder disease than among hospital
patients (Staph.aureus, coagulase-negative staphylococci, enterococci,

Enterobacteriaceae).”

2.2.2 Patient susceptibility

Important patient factors influencing acquisition of infection include age,
immune status, underlying disease, and diagnostic and therapeutic
interventions. The extremes of life —infancy and old age are as sociated with a
decreased resistance to infection. Patients with chronic disease such as
malignant tumours, leukaemia, diabetes mellitus, renal failure, or the acquired
immunodeficiency syndrome (AIDS) have an increased susceptibility to
infections with opportunistic pathogens. The latter are infections with
organism(s) that are normally innocuous, e.g. part of the normal bacterial flora
in the human, but may become pathogenic when the body’s immunological
defences are compromised. |mmunosuppressive drugs or irradiation may lower
resistance to infection. Injuries to skin or mucous membranes bypass natural
defence mechanisms. Malnutrition is also a risk Many modern diagnostic and
therapeutic procedures, such as biopsies, endoscopic examinations,

catheterization, intubation/ventilation and suction and surgical procedures
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increase the risk of infection. Contaminated objects or substances may be
introduced directly into tissues or normally sterile sites such as the urinary tract
and the lower respiratory tract.®

2.2.3 Hospital Environmental factors

Health care settings are an environment where both infected persons and
persons at increased risk of infection congregate. Patients with infections or
carriers of pathogenic microorganisms admitted to hospital are potential
sources of infection for patients and staff. Patients who become infected in the
hospital are a further source of infection. Crowded conditions within the
hospitals frequent transfers of patients from one unit to another and
concentration patients highly susceptible to infection in one area (e.g. newborn
infants, burn patients, intensive care) al contribute to the development o
nossocomial infections. Microbial flora may contaminate objects, devices, and
materials which subsequently contact susceptible body sites of patients. In
addition, new infections associated with bacteria such as waterborne bacteria
(atypical mycobacterial) and/or viruses and parasites continue to be
identified.” Ward cleaning is important to ensure that proper hygiene practices
are being followed and that they are working as intended. Poor hygienic
practice and improper cleanliness of the ward may invite the infections, which
may endanger the life of the admitted patients. Hand washing is another
crucially important agenda which is regarded by many as one of the most
effective preventative measures against hospital acquired infection. Poor and
Inadequate hand washing practice may contribute in increasing the prevalence
and incidence of hospital acquired infections.

2.2.4 Bacterial resistance

Antibiotics have been used successfully for more than 50 years to control, and
In many instances overcome bacterial infections. While antibiotics have proved
useful in the treatment of infection, their use has led to the emergence of highly
resistant strains of bacteria. These drug resistant infections are commonest in
hospitals where high levels of antibiotic usage allow organisms to evolve, and

the close concentration of people with increased susceptibility to infection
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allows the organisms to spread. Many patients receive antimicrobial drugs.
Through selection and exchange of genetic resistance elements, antibiotics
promote the emergence of multidrug resistant strains of bacteria,
microorganisms in the norma human flora sensitive to the given drug are
suppressed, while resistant strains persist and may become endemic in the
hospital. The widespread use of antimicrobials for therapy or prophylaxis
(including topical) is the major determinant of resistance. Antimicrobial agents
are, in some cases, becoming less effective because of resistance. As an
antimicrobial agent becomes widely used, bacteria resistant to this drug
eventually emerge and may spread in the health care setting. Many strains of
pneumococci, staphylococci, enterococci, and tuberculosis are currently
resistant to most or all antimicrobials which were once effective. Multi resistant
Klebsiella and Pseudomouns arruginosa are prevalent in many hospitals. This
problem is particularly critical in developing countries where more expensive
second-line antibiotics may not be available or affordable. Nosocomial
infections are widespread. They are important contributors to morbidity and
mortality. They will become even more important as a public health problem
with increasing economic and human impact because of: increasing numbers
and crowding of people; more frequent, impaired immunity (age, illness, and
treatments); now microorganisms; increasing bacterial resistance to
antibiotics.”® Healthcare-associated infections are infections that patients
acquire while receiving treatment for medical or surgical conditions. HAIs
occur in all settings of care, including acute care within hospitals and same day
surgical centers, ambulatory outpatient care in heathcare clinics, and in long-
term care facilities, such as nursing homes and rehabilitation facilities. HAls
are associated with a variety of causes, including (but not limited to) the use of
medical devices, such as catheters and ventilators, complications following a
surgical procedure, transmission between patients and healthcare workers, or
the result of antibiotic overuse. Four categories of infections account for
approximately three quarters of HAIs in the acute care hospital setting: (i)

Surgical site infections; (ii) Central line-associated bloodstream infections; (iii)
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Ventilator-associated pneumonia, and; (iv) Catheter-associated urinary tract
infections. In addition, infections associated with Clostridium defficile and
Methicillin-resistant  Staphylococcus aureus (MRSA) aso contribute
significantly to the overall problem. The frequency of HAIs varies by location.
Currently, urinary tract infections comprise the highest percentage (34%) of
HAlsfollowed by surgical site infections (17%), bloodstream infections (14%),
and pneumonia (13%). In addition to the substantial human suffering exacted

by HAlsthe financial burden attributable to these infections is staggering.’®

2.3 Typesof HAI

2.3.1 Surgical wound infections

Surgical wound infections occur in up to 10% of patients. Clean surgery, with
the incidence varying with complexity of surgery, intrinsic patient risk and
surgical skills. Most surgical wound infections result from contamination of the
surgical wound with the patient’s own flora or that of operating room personnel
or environment at the time of the surgery, Postperative haematogenous seeding
of the wound size is uncommon. Infection may present clinically during
hospitalization. However, the current trend to shorter postoperative stays and
day surgery result in more than 50% of surgical wound infections becoming
apparent after discharge rom hospital (case report, Box 3). Clinical infection
may occur up to four weeks after deep surgery (eg, CABG) and up to 12
months after surgery involving an implanted prosthesis (eg, joint replacement).

The common clinical features of surgical wound infection are localized pain,
fever, redness and discharge.”’

2.3.1.1 Strategies that may decrease the risk of surgical wound
infection include:
- Different choice of antibiotic (ie, vancomycin rather that the standard

choice of a cephaosporin, if MRSA colonization was known
preoperatively for example from history);
Higher than standard antibiotic dose consistent with the patient’s

obesity;
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Optimal preoperative timing of prophylactic antibiotic to provide
adeqguate tissue levels by the time of surgery;

Reduction of personal risk factors for infection (eg. Optimal pre and
postoperative control of diabetes. Preoperative weight loss and cessation
of smoking); and

Perioperative mupirocin to eliminate nasal carriage of staphylococci
(sometimes used in high-risk patients and in units with high rates of

wound infection).

2.3.2 Pneumonia-

IS the second most common nosocomial infection in the United States and is
associated with substantial morbidity and mortality. Most patients with
nosocomial pneumonia are those with extremes of age, severe underlying
disease, immunosuppression, depressed sensorium, and cardio-pulmonary
disease, and those who have had thoraco-abdominal surgery. Although patients
with mechanically assisted ventilation do not comprise a major proportion of
patients with nosocomial pneumonia, they have the highest risk of developing.
Most bacterial nosocomial pneumonias occur by aspiration of bacteria
colonizing the oropharynx or upper gastrointestinal tract of the patient
intubation and mechanica ventilation greatly increase the risk of nosocomial
bacterial pneumonia because they alter first-line patient defenses. Pneumonias
due to Legionella Aspergillus, and influenza virus are often caused by
inhalation of contaminated aerosols. Respiratory syncytia virus (RSV)
infection usually follows viral inoculation of the conjunctivae or nasal mucosa
by contaminated hands. Traditional preventive measures for nosocomial
pneumonia include decreasing aspiration by the patient, preventing cross-
contamination or colonization via hands of personnel, appropriate disinfection
or sterilization of respiratory therapy devices, use of available vaccines to
protect against particular infections, and education of hospital staff and
patients. New measures under investigation involve reducing oro-pharyngeal

and gastric colonization by pathogenic microorganisms. NNIS reports that
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pneumonias (diagnosed on the basis of the CDC surveillance definition of
nosocomia pneumonia) account for approximately 15% of al hospital-
associated infections and are the second most common nosocomia infections
after those of the urinary tract. In 1984, the overall incidence of lower
respiratory tract infection was 6 per 1000 discharged patients. The incidence
per 1,000 discharged patients ranged from 4.2 in non-teaching hospitals to 7.7
in university affiliated hospitals, probably reflecting institutional differencesin
the level of patients’ risk for acquiring nosocomial pneumonia. Nosocomial
bacterial pneumonia often has been identified as a postoperative infection. In
the study of the Efficacy of Nosocomial Infection Control in the 1970s, 75% of
reported cases of nosocomial bacterial pneumonia occurred in patients who had
a surgical operation; the risk was 38 times greater for thoraco-abdominal
procedures than for those involving other body sites. More recent
epidemiologic studies, including NNIS studies, have identified other subsets of
patients at high risk of developing nosocomia bacterial pneumonia: patients
with endotracheal intubation and / or mechanicaly assisted ventilation,
depressed level of consciousness (particularly those with closed head injury),
prior episode of a large-volume aspiration, or underlying chronic lung disease,
and patient > 70 years of age. Other risk factors include 24 hour ventilator —
circuit changes, fall-winter season, stress bleeding prophylaxis with cimetidine
with or without antacid, administration of antimicrobials, presence of a
nasogastric tube, severe trauma, and recent bronchoscopy. Recently, NNIS
stratified the incidence density of nosocomial pneumonia by patients’ use of
mechanical ventilator and type of intensive care unit (ICU). From 1980 to
1990, the median rate of ventilator associated pneumonia per 1,000 ventilator
days ranged from 4.7 in pediatric ICUs to 34.4 in burn ICUs. In contrast, the
median rate of non-ventilator associated pneumonia per 1000 ICU days ranged
from O in pediatric and respiratory 1CUs to 32.2 in trauma ICUs. Nosocomial
pneumonia has been associated with high fatality rates. Crude mortality rates of
20%-50% and attributable mortality rates of 30%-33% have been reported; in

one study, pneumonia comprised 60% of all deaths due to nosocomial
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infections. Patients recelving mechanically assisted ventilation have higher
mortality rates than do patients not receiving ventilation support; however,
other factors such as a patient’s underlying diseases(s) and organ failure, are
stronger predicators of death in patients with pneumonia. Analyses of
pneumonia-associated morbidity have shown that pneumonia could prolong
hospitalizations by 4-9 days. A conservative estimate of the direct cost of
excess hospital stay due to pneumonia is 612 billion a year for the nation.
Because of its reported frequency associated high fatality rate, and attendant
costs, nosocomial pneumonia is a mgjor infections control problem. ”” On the
basis of sites of infection the HAI has been classified in to following types
irrespective of the involved causative organisms and influence of risk factors.3®
4 Urinary tract infection: It covers approximately 40% of al HAI. Thisis the
most common nosocomial infection; 80% of these infections are associated
with the use of an indwelling catheter. Surgical site infection: The incidence
varies from 0.5 to 15% depending on the type of operation, underlying disease
and patient's status. Manifestation after 7 days is considered to be due to
infection in ward. Infection acquired in the operation theatre may be superficial
or deep-seated while infection in the ward is usually superficial in nature.
Respiratory tract infection: These infections (about 10% of all HAI) occur in
severa patients groups, especially those patients on ventilatorsin intensive care
units, where the rate of pneumoniais 3% per day. In one study pneumonia was
found to be responsible for 60% of all deaths due to nosocomial infections.
Bacteraemia: It covers only a small proportion of nosocomial infections
(approximately 5%) but case fatality rates are high - more than 50% for some
microorganisms. Infection may occur at the skin entry site of the intra-vascular
device, or in the subcutaneous path of the catheter (Tunnel infection). Others:
There are some other types of an infection, which are sometimes found to be
acquired in hospitals and usually cover approximately 20-25% of all HAI.
Infections in this category are skin and soft tissue infection; gastro-enteritis;
sinusitis; conjunctivitis endometriosis and nosocomial hepatitis.”” Regarding

types of HAI the views of the researcher was to find out the actual proportion
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of different types in our country situation especially among the paediatric
patients in tertiary level hospitals. Because the previous studies of this country
were conducted mainly on the post-operative hospital acquired infections,
though some of the studies revealed out the proportion of different types of
HAIs but those were on the adult patients not on the paediatric patients.

2.4 Causative organismsinvolved in HAI

The organisms that cause hospital —acquired infections usually originate from
the patient’s own microbial flora, which may be altered by the addition of
hospital-based organisms. The causative organisms cover a spectrum, with the
relative importance of individual species varying over time, between units and
hospitals, and between countries. The infecting organisms vary among different
patient populations, different health care settings, different facilities and
different countries. The following organisms have been found to be involved in

different studies.”®

2.4.1 Bacteria:

These are the most common nosocomia pathogens which can be classified
mainly in to two groups (Commensal and pathogenic):

2.4.1.1 Commensal bacteria:

Found in normal flora of healthy humans. They have a significant protective
role by preventing colonisation of pathogenic microorganisms. Some
Commensal bacteria may cause infection if the natural host is compromised.
2.4.1.2 Pathogenic bacteria:

Have greater virulence, and cause infections (sporadic or epidemic) regardiess
of host status. The common pathogenic bacteria are: Clostridium (mainly
responsible for gasgangrene); Staphylococcus aureus; Beta-haemolytic
streptococci; Proteus, Klebsiella, Enterobacter; Serratia marcescens,
Pseudomonas and L egionella species may cause pneumonia.

2.4.1.3 Multi-resistant bacteria:

The common hospital pathogens are methicillin-resistant Staphylococcus

aureus, antibiotic resistant gram-negative bacilli and, more recently,
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vancomycin-resistant enterocci.’”® In 1986, more than 50% of the nosocomial
strains of Staphylococcus aureus isolated from patients from university
hospitals in the city of Sao Paulo were methicillin resistant. By 1990, the rate
of Methicillin Resistant Staph Aureus (MRSA) in six Brazilian hospitals
ranged from 38% to 78%, leading to a significant increase in vancomycin use.
In 1993 the rate of MRSA at the Children’s Hospital of the University of Sao
Paulo School of Medicine was 79% and 47% of the strains also were quinolone
resistant. Likewise, a great increase in multi-resistant gram-negative bacteria
has been observed. Seventy percent of Enterobacter and 65% of Klebsiella
Isolates were resistant to third generation cephalosporin. The increasing
prevalence of imipenem-resistant Pseudomonas aeruginosa (28%) has led to
increased use of colistin (polymixin E) in this setting. Acinetobacter
cal coaceticus accounted for 64 (6.5%) of 1991 positive blood cultures in 1993
at the Hospital do Servidor Publico Estadual de Sao Paulo, a 500 bed teaching
hospital in the city of Sao Paulo. It was the third most common cause of
nosocomial bloodstream infection; coagulase negative staphylococci (25.8%)
and S aureus (23%) were the two most common. The cause of the widespread
occurrence of multi-resistant bacteria is not well known, but it probably is
multifactorial and occurs not only in hospitals but in the community as well. In
the city of Belem, in the northern state of Para, a study regarding the resistance
pattern of 343 isolates of Shigella species from 4,508 stool cultures collected
from 1980 to 1990 has shown that 92.4% of them were resistant to
sulfonamides, 91.8% to tetracycline, 53.3% to trimethoprim sulfa, and 33.2%
to ampicillin. In Brazil antibiotics are sold over the counter in drugstores
without any kind of regulation, obviously contributing to the dissemination of
resistant bacteria in the community. Another possible cause is the great number
of pharmaceutical preparations containing more than one antibiotic that are
licensed in Brazil. There are 186, one antibiotic, and 143 (76.9%) of these do
not have any scientific basis for their use. This number contrasts with only 22
combinations licensed for human use in the United States, all of them

scientifically justifiable. As for nosocomial multi-resistant bacteria poor
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antimicrobial practices are believed to be a very important factor for their high

prevalence in Brazilian hospitals.”

2.4.2 Viruses

A study showed that viruses accounted for 12% of all nosocomial infections.
Possible viruses causing nosocomial infection are hepatitis- C virus, respiratory
syncytial virus (RSV), rotavirus and enterovirus. Other viruses are
cytomegalovirus, HIV, Ebola, influenza virus, herpes smplex virus and

vericella zoster virus.

2.4.3 Parasites and Fungi:

Some parasites (e.g. giardialamblia) are transmitted easily among adults or
children. Many fungi and other parasites (Candida abicans, Aspcrgillus spp,
cryptococcusneoformans, cryptosporidium, etc.) are opportunistic organisms
and cause infections during extended antibiotic treatment and severe

immunosuppression.’®

2.4.4 Role of different types of pathogens:

Viruses are the leading aetiologies of nosocomial infections, especialy the
viral respiratory infections (rotavirus infections in winter, or enterovirus
infections in the summer). Bacterial and fungal infections are less common.
However they are significantly associated with more morbidity and mortality.
Most patients who are infected with nosocomial bacterial and fungal pathogens
have a predisposition caused by invasive supportive measures such as
intubation and the placement of intravascular lines and urinary catheters.
Fungal infections more likely to arise from the patient’s own flora;
occasionally, they are caused by contaminated solutions (eg, those used in

parenteral nutrition).

2.5 Sour ces and transmission of HAI:

Organisms responsible for occurring nosocomial infections can be acquired

from many sources, and in a several ways they can be transmitted to the
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affected individual. The sources or reservoirs and the mechanism of

transmission can be summarised in the following way.”

2.5.1 Endogenous sour ce:

(When source is within patient’s own body)- The Commensal flora resides in
patient’s mouth, gastrointestinal tract, vagina and skin, and causes infection
only in immunocompromised situation. Common causes are: transmission of
the organisms to sites outside the natural habitat, damage to the tissue,
inappropriate antibiotic therapy, abdominal surgery (causing surgical site
infection) and catheterization (causing UTI).

2.5.2 Exogenous sour ces:

(When organisms come from other patients, visitors and hospital staffs)-

They are transmitted in a variety of ways. direct contact between patients
(hands, saliva droplets or other body fluids); via hospital staff contaminated
through patient care (hands, clothes, nose and throat) who become permanent
or transient carriers, subsequently transmitting bacteria to other patients by
direct contact during care; air-borne transmission (by droplets or contaminated
dust), in a nationa surveillance in USA air borne spread accounted for 10%-
20% of al endemic nosocomia infections; via contaminated objects (i.e.
equipment.)

2.5.3 Environmental sour ce:

2.5.3.1Internal environment

(Within the hospital)- comprises of water damp areas; items such as linen,
equipment and supplies used in care; food; fine dust and droplet nuclei
generated by coughing or speaking; infective aerosols, ventilation and air
conditioning system.

2.5.3.2 External environment:

(Outside the hospital)- Comprises of soil; Water (e.g. cooling towers); decaying
organic materials and dust from construction or renovation €tc.

2.5.3.3 Airbornetransmission:
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At International Conference on Nosocomial Infection, held at the Centers for
Disease Control (CDC), Brachman reviewed the topic and concluded that
although airborne spread certainly accounted for some nosocomial infections,
the exact, size of the piece was unknown. He estimated, based largely on data
available from the then-infant National Nosocomia Infections Surveillance
Study, that airborne spread accounted for 10% to 20% of al endemic
nosocomial infections. In a 1980 review of airborne contagion, sponsored by
the new York Academy of Sciences Kundsin concluded, based largely on
studies carried out at the Peter Bent Brigham hospital during the previous 20
years that airborne spread in the operating theater accounted for 20% to 24% of
all postoperative wound infections. Others doubted that the proportion was that
high and were skeptical of the importance of absolute levels of bacteria in
operating room air, although instances of staphylococcal transmission from a
surgeon to patients in the operating room had been documented thoroughly.
The Cooperative Ultra-violet Light Study, although it did not show a dramatic
effect of UV light in reducing rates of postoperative wound infection, did not
evaluate directly possible routes of transmission of bacteria causing
postoperative wound infection. In a thoughtful review, Ayliffe cited an
unpublished study carried out in Birmingham, England, in which the
postoperative wound infection rate in an unventilated postoperative wound
infection rate in an unventilated operating suite during the year preceding
installation of a ventilation system was 8.8%; in the year following installation
of a plenum ventilation system with 20 air changes per hour, the infection rate
was 12.6%! Furthermore, there was a 50% reduction in airborne bacterial
counts after the ventilation system was installed in this admittedly uncontrolled
study. He cited evidence that most wound infections are acquired in the
operating room from the patient’s own microbial flora, the balance being
acquired mainly from staff present in the operating room during surgery. Since
air is an important source of infection involving insertion of prostheses of
various kinds, the use of ultra clean air and exhaust-ventilated clothing

frequently is recommended. The value of this technology in other kinds of
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surgical procedures, however, is doubtful. It appears likely today that
Brachman was not far off in his 1970 estimate, and a more recent estimate of
the relative incidence of airborne infections is about 10% of the whole of
endemic nosocomial infection. Epidemic nosocomia infections must be
considered, as well. The CDC studies carried out during the early 1970s
suggested that outbreaks of nosocomia infection in seven hospitals
participating in an intensive surveillance study represented only about 2% of all
patients with nosocomial, infection. Wenzel et al. estimated that outbreaks
accounted for 3.7% of nosocomial infections in a large university tertiary care
referral center. Among nosocomial outbreaks investigated by the CDC from
1986 from 1986 to 1990, more than 67% were related to product, procedures,
or devices. Thus, airborne outbreaks of nosocomia infection have not been

prominent, at least on asimple statistical basis.”

2.6 Diagnosis of HAI:

An infection is suspected any time a hospitalized patient develops a fever that
cannot be explained by a known iliness. Some patients, especially the elderly,
may not develop a fever. In these patients, the first signs of infection may be
rapid breating or mental confusion.
2.6.1 Diagnosis of a hospital-acquired infection is based on:
a) Symptoms and signs of infection
b) Examination of wounds and catheter entry sites
¢) Review of procedures that might have led to infection
d) Laboratory test results.
A complete physical examination is conducted in order to locate
symptoms and signs of infection. Wounds and the skin where
catheters have been placed are examined for redness, swelling, or
the presence of pus or an abscess. The physician reviews the
patient’s record of procedures performed in the hospital to

determine if any posed arisk for infection.
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Laboratory tests are done to look for signs of infection. A
complete blood count can reveal if the white blood cell count is
high. White blood cells are immune system cells that increase in
numbers in response to an infection. White blood cells or blood
may be present in the urine when thereisa UTI.

Cultures of blood, urine, sputum, other body fluids, or tissue are
done to look for infectious microorganisms. If an infection is
present, it is necessary to identify the microorganism so the patient

can be treated with the correct medication.®

2.7 Increased Cost of Treatment:

Three broad components of cost comprise the socio-economic costs of HAI:
direct medical costs, the indirect costs related to productivity and non-
medical costs, and intangible costs related to diminished quality of life. The
vast majority of economic and cost analyses of HAI focus primarily on direct
medical costs as these costs directly impact hospital finances. Given the
current Diagnosis Related Group classification system does not have specific
codes for HAIs, hospitals may not be able to recover the extra patient costs to
treat HAIs from third party payers. Most researchers perform their analysis
from the hospital perspective only to provide evidence that hospitals can see
economic benefits through investment in infection control programs.
However, there are other analytical perspectives that incorporate broader
interpretations of the costs of HAIs, particularly in terms of the economic
impacts resulting from diminished worker productivity (resulting from
additional morbidity due to an HAI) or the loss of life. While such impacts
affect patients, third party payers and society as a whole, there is little
empirical evidence on the costs associated with these long term outcomes.
Additionally, these impacts probably do not affect hospital administration
and decision making. For the purposes of this report, only studies that
provide evidence on the direct hospital costs associated with treating HAIS

are considered. However, study populations and methods vary and include
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differing economic evaluation methods (cost analysis, cost-effectiveness
analysis, or cost-benefit analysis), observational study designs (prospective
Versus retrospective, concurrent versus comparative design, matched versus
unmatched analysis, selection and number of confounders used), patient
populations and settings (e.g. ICU, specific disease), and cost information
used (charges, adjusted charges, or micro-cost data). A recent systematic
review of the economic analyses of HAIs conducted by Stone and colleagues
noted that, given the differences in study methods, the published literature on
the cost of HAI shows considerable variation in the cost estimates for the
various sites of infection. As the purpose of this report is to provide
representative cost estimates for the entire population of infected patients
with any HAI, the analysis reported here considered only cost estimates from
systematic reviews or studies that were based on larger, hospital-wide study
populations that captured more of the potential variation in hospital costs in
patients with a HAI.®! The costs of HAI are distributed between many
different agents. As these infections cause the patient to spend longer in
hospital, resources such as consumable items, the time of health care
professionals and the capacity of capital equipment and infrastructure are
used to provide the appropriate care. A patient with a hospital infection might
occupy a bed for three days longer than normal during which time nursing
and medical staff might administer antibiotics and care for the patient. As
these resources could have been used for the care of alternative patients an
opportunity cost is incurred. Following discharge patients who suffered a
hospital infection might consult primary and community care services, such
as general practitioners or district nurses more frequently. An opportunity
cost would arise because had the infection not occurred then primary and
community care resources would have been available for alternative uses. In
addition to the opportunity costs incurred by the health sector there might be
private costs incurred by the patient and those who provide informal care for
them. These costs could be financial, such as additional medications, travel

costs or child care costs, or they could be non-financial, such as physical pain
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and emotional stress. Findly, if the infection delays patients or informal
careers access to their usual activities, be they paid or un-paid, then
productivity losses could accrue. Still little is known about the costs incurred
by the primary health care sector, community care services, individual

patients and their family and friends.

2.7.1 Opportunity coststo health services;

2.7.1.1 Hospital services-
Inpatient stays (inpatient days, investigations, treatments)

Outpatient consultations (consultations, investigations, treatment)

2.7.1.2 Primary care services-
Genera Practitioner (consultations, investigations, treatment)

District nursing and other (nursing care, investigations, treatments)

2.7.2 Private coststo patients and informal care givers,
Out of pocket expenditures (travel, medicines, and miscellaneous expenses)

Other consequences (death, anxiety, pain/discomfort)

2.7.3 Other coststo society:

2.7.3.1 Production losses due to mor bidity and caring activities-

To provide a comprehensive picture of the burden of HAI al costs should be
considered. Researchers working in the area of HAI rarely include costs that
fal outside the hospital sector. Haley argues this is because researchers
perceive hospital administrators as the group to be convinced that scarce
hospital resources are being unnecessarily employed by HAI. The importance
of including costs that fall on health services other than the in-patient sector,
and so representing the true economic cost of hospital infection, is rarely
acknowledged. The simplest approach to estimating the cost of HAI is to
identify patients with HAI and estimate by how many days their hospital stay is
prolonged. Haley suggests such estimates are used to create political urgency
and raise awareness of the problem rather than provide accurate estimates of

the additional resources employed. Two more sophisticated approaches are the
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concurrent and comparative methods. The concurrent method requires
professionally qualified staff to estimate the additional resources that should be
attributed to HAI. For example, Wakefield et al. used specially trained staff
who worked to carefully prepared protocols that assessed each day of the
patient’s hospital stay according to whether it was: attributable to the reason for
admission; jointly attributable to the reason for admission and the HAI; or
attributable to the HAI aone. The comparative method requires that data are
collected on resources used by patients with and without infection and the level
of resource use is compared between the two groups. As these patient groups
may have quite different characteristics, which might impact on resource use,
infected patients are matched with uninfected controls on key characteristics
such as sex, age, diagnosis, treatment procedures and co-morbidities. This
requires a large sample of controls and there may well be bias from omitting
patients for whom no mathc can be found (Haley, 1991). In order to minimise
this bias Hyryla and Sintonen (1994) and Plowman et al. (2001) adopted an
approach that analysed a prospective cohort of patients admitted to hospital.
The infection status and costs of each patient were used in regression models,
alongside a number of control variables, to identify the marginal effect of HAI
on cost outcome. This statistical approach is a more rigorous method for
matching in which al patients are included and has the added advantage of
providing confidence intervals around the estimates of additional cost due to
HAI. Quite apart from the difficulties in identifying the pure effect of HAI on
costs there are issues over how the baseline patient costs should be estimated.
The most common approach is to use the same cost for each day of the hospital
stay. This method assumes that al bed days attract equal resource use
regardless of the diagnosis, age, speciality or infection status of the patient. The
only way to discriminate between the cost of patientsis by their length of stay,
which might conceal the rea pattern of resource use. The most rigorous
approach, known as micro-costing, was recommended by Haley (1991) who
suggested that data are collected on all the components of care supplied to the

patient and cost estimates are derived in conjunction with the individuals who
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supply the components of care. A recent study (Plowman et al., 1999) used
micro-costing to determine the cost of resources used by patients during their
hospital stay. Data were collected on al the resources used by patients,
including information or (1) all investigations the patient received such as x-
ray, laboratory tests, endoscopies or cardiac tests (2) all medical and surgical
procedures such as surgical interventions, insertion of intra-vascular catheters,
insertion of urinary catheters (3) al drugs and infusions administered; and (4)
al care administered by nursing staff and other health care professiona. The
economic cost of using these resources was estimated and attributed to the
patients. The economic cost of using part of the capacity of the hospital
overheads, management function and capital assets were also assessed and
attributed to patients. All the methods used were derived from economic theory
with the aim of reflecting the opportunity cost of using hospital resources.®? In
this study only the private cost has been taken into consideration in connection
with the treatment of paediatric patients for the extra days due to appearance of
hospital acquired infections which were yet not been addressed in our country
especialy in tertiary level hospitals.

2.7.4 Heads of expenditure for the costs of hospital-acquired

infections:
Hospital overheads, capital charges and the cost of man-agement time

accounted for 33% of the additional costs incurred, while nursing care
accounted for 42% medical care 6%, operations and consumables 6%,
paramedics and specialist nurses 4%, antimicrobials 2%, other drugs 3%,
microbiology tests 1%, and other tests and investigations 3%.%

2.7.5 Costsdueto Multiple HALI:

Patients who acquired more than one HAI incurred the highest expenses, with
costs, on average, 6.6 times greater than those incurred by uninfected patients.
In these patients, thisis equivalent to an additional £1952 per patient.

2.7.6 Economics of preventing hospital-acquired infections:

The underlying concepts and mechanisms are rarely made explicit but should

be understood for research and policy-making. Graves N defined the key
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economic concepts and specify an illustrative model that uses hypothetical data
to identify how two related questions might be addressed: i) how much should
be invested for infection control, and ii) what are the most appropriate
infection-control programs? They aimed to make explicit the economics of
preventing hospital-acquired infections. Approximately 1 in 10 hospitalized
patients acquired an infection after admission, resulting in substantial economic
cost. The primary cost is that patients with hospital-acquired infections had
their stay prolonged, during which time they occupy scarce bed-days and
require additional diagnostic and therapeutic interventions. Estimates of the
cost of these infections, in 2002 prices, suggest that the annual economic
burden is $6.7 billion per year in the United States and £1.06 billion
(approximately $1.7 billion) in the United Kingdom. The economic rationale
for preventing hospital-acquired infections has been discussed and summarized
as follows: hospital-acquired infections take up scarce health sector resources
by prolonging patients’ hospital stay; effective infection-control strategies
release these resources for aternative uses. If these resources have avauein an
aternative use, then the infection control programs can be credited with
generating cost savings, these infection control programs are costly themselves,
so the expense of infection control should be compared to the savings. For
many hospital infections, the costs of prevention are likely to be lower than the
value of the resources released, even when costs “are estimated liberally and
the benefits presented conservatively”. Under these circumstances, infection
control should be pursued, since more stands to be gained than lost. They
attempted to make explicit the concepts on which these arguments rely and, in
particular, concentrate on providing a framework for answering two guestions:
(i) how much in total should we invest in prevention for any given infection-
control situation, and (ii) how should this investment be allocated among

competing infection-control strategies? 84

2.7.7 Incremental and Marginal Analyses
Incremental and marginal analyses are concerned with changes to "cost" and

"benefit" in respect to the status quo (existing hospital expenditures and their
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outcomes). If the existing budget for infection control is $100,000 and a new
infection-control program costs $40,000, the total cost of infection control will
increase to $140,000. The incremental cost of the new program is the change in
total cost from $100,000 to $140,000, or $40,000. If implementing this
program avoids 50 bloodstream infections, then the incremental benefits are 50
avoided infections. Marginal analysis is similar but refers to a change of just
one unit, say $1 or one infection. Most infection-control programs would cause

incremental changes, not pure marginal changes.8*

2.8 Consequences of hospital acquired infections

These infections impose a burden on the secondary, tertiary and primary
health-care sectors, community care services, the patients themselves and those
who care for them. These burdens may be both financial and non-financial.
2.8.1 Consequences for Hospital authority:

Added revenue from additional treatment $25,000 to $250,000

Added profit from additional treatment $1,750 to $17,500

Patient census goes up fiveto 20 patient days

Added work for infectious disease doctors and lab specialists

Slim chance of a hit on apublic report in 27 states for afew procedures

Greatly added revenue for pharmacy

Might cause a move from a two-patient room to a private room (usually

compensated)
2.8.1.1 Increased Hospital Stay:
People who develop hospital- acquired infections often require longer hospital
stays. Longer stays put patients at an even higher rate for developing more
complications. Hospital-acquired infections (HAIs) are at the forefront of
healthcare conversation and have a direct impact on hospitals’ bottom line. And
no wonder- HAIs are one of the leading causes of deathsin the U.S., the fourth
leading cause of death in Canada, and cost the industry billions of dollars a
year. When patients enter a healthcare facility, they do so with the hope that
they will leave in a healthier state than when they arrived. Tragicaly, that was

Dhaka University Institutional Repository 58



Chlapter Tuwo: Litenatune Review

not the case for Kim Smith, a community corrections employee in Winnipeg
who went in for a routine hysterectomy and ovary removal. Within six days of
the surgery, Kim’s life was hanging in the balance. Staff did not adequately
ensure that they disinfected Kim’s stomach prior to performing the
hysterectomy, which would have prevented the bacteria from entering the
incision. Kim went through varying degrees of pain prior to undergoing an
emergency surgery: gastrointestinal bloating and discomfort, heartburn, nausea,
projectile vomiting, gas pains, self-destructive thoughts and strange purple
discolouring of her feet — the sign that finally raised an alarm. When Kim went
in for the emergency surgery, the doctors found that the infection had already
expanded through the lining of the abdomen and abdominal muscles and a
successful recovery was highly unlikely given that a bacterial infection has a
70% death rate. Kim’s death was a tragedy that occurs all too frequently.
While HAIs cause thousands of needless deaths across the globe, they
negatively affect lives of even more people. A dedicated researcher, who built
her career around quality and process improvement in hospitals, knows all too
well the severity of these infections. Day in and day out, she has worked
on improving quality in healthcare and never imagined that she would fall
victim to an HAI in her own facility. Just one month after her hysterectomy for
stage Il uterine cancer, she developed a large mass of dead tissue in her
abdomen, which led to MRSA. After eight months of treatments and missed
work, three additional hospitalizations and two maor surgeries, Ellen
successfully beat the infection and is now sharing her story to bring awareness
to the human tragedies that are associated with HAIs. She survived but her
painful experience impacted her life in many ways and could certainly have
been avoided. Not all HAIs can be prevented but they can be significantly
reduced if healthcare facilities take action in precautionary measures. Knowing
that germs leading to HAIs are most commonly spread on hands of healthcare
workers, proper hand hygiene education and measurement of hand hygiene
compliance can dramatically reduce the number of patients infected. Patients

matter. They deserve the right to enter a healthcare facility and feel confident
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that they will indeed be better off, not worse, when they leave. Taking a small
step, such as increasing hand hygiene compliance can help make a great deal of
difference and provide a higher level of care while reassuring patients that they
are in good-and clean-hands.® The extended hospital stay experienced by
patients with an HAI varied with site of infection. Patients who acquired more
than one infection were observed to have the greatest increase in mean length
of stay. Patients with bloodstream infections had the lowest increase. However,
as mentioned above, there were only four patients in this group, two of whom

died while still in hospital .2

2.8.2 Consequences for Hospital Staff:
Possible guilt feelings for an individual or team

Usually don’t know who caused infection
Usually don’t know which patients received an infection
Not recorded in any performance reviews
No change in compensation
Major headache for infection control professionals
2.8.3 Consequencesfor Patients:
- Significant chance of death
- Significant chance of permanent disability
- Full emotional burden
- Full physical burden
- Full financia cost (sometimes bankruptcy)
- Highly likely loss of workdays
- Haunted by fear of recurrence
- Greatly increased chance of infection in future surgeries
Conseguences are one of the few events in life that, depending on context,
will produce either action or apathy. Healthcare is learning that one of the side
effects of infections is an ever growing, extremely passionate family of
infection victims and survivors who will no longer accept infections as an

inevitable cost of treatment.8 The impact of hospital-acquired infections is
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consideration the patient may need longer hospital treatment, readmission, or
even further surgery, increasing time off work and use of hospital and
community resources.®

2.8.3.1 Increase mor bidity and mortality:

Hospital-acquired infection (HAI) results in an enormous burden of excess
morbidity, mortality and cost in both adults and children. The in-patient death
rate was found to be considerably higher in patients with an HAI which
presented during the hospital stay: 13% of patients with a HAI died compared
with 2% of patients who did not present with an HAI in hospital. After
adjustment for the effects of age, sex, diagnosis, number of com-morbidities,
admission specialty and admission type, patients with an HAIl were found to be
7.1 (95% CI: 4.3; 11.7) times more likely to die in hospital than uninfected
patient.8’
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3.0 Methodology

3.1 Materialsand M ethods:

3.1.1 Study Design:

The proposed study had been designed as a descriptive type of cross sectional
study. Direction of inquiry was asfollows:

Registration
on Admission
Follow up for
48 hours
Developed devl<\ellcc)>tped
HA HA
Follow up Follow up
Till Till
Discharge Discharge
Exit Exit
Interview Interview
Analysisand

I nter pretation
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3.1.2 Place of study:

The study was conducted in three purposively selected tertiary level hospitals
in Dhaka City. The selected hospitals were Dhaka Medical College Hospital
(DMCH), Dhaka Shishu Hospital (DSH) and Bangladesh Medical College
Hospital (BMCH). In selecting these hospitals the view was that they would
cover al categories (in terms of governance and ownership) of tertiary
hospitals (i.e. purely non-profit based Govt. hospital, Govt. aided limited profit
based private hospital and purely profit based private hospital) so that the study
would be representative for all categories of tertiary level hospitals of Dhaka
City.

DMCH was the largest tertiary level public hospital in the country and is
treated as the academic hospital of Dhaka Medical College. It was established
in 1946 as a treatment centre for the British army and hosted in a building,
which was constructed as the secretariat of the then East Bengal Government.
Initially the bed strength was 500, by 1960, which was raised to 700. At the
time of survey the sanctioned bed strength was 1400, athough there were 600
beds in addition. Out of them the sanctioned bed for paediatric medicine and
for paediatric surgery are 55 and 10 respectively, athough the number of
patients staying in the wards was almost always double to the number of
allotted beds. As the paediatric patients are the target group of this study, so in
DMCH only the wards for paediatric patients (Both paediatric medicine and
paediatric surgery wards) were brought under study.

DSH was the only full-fledged child hospital in our country. This limited profit
based private hospital is governed by a trustee board with its own income,
though there is provision of receiving govt. aid for its continuous development.
It was established in 1972 and was shifted at Sher-E-Banglanagar, Dhaka, in
1977 and started functioning in one part of the building of RIHD (now renamed
as NITOR- publicly well known as “Pongu Hospital”). Within the same
infrastructure Bangladesh Institute of Child Health (BICH) was established in
the year 1982. Now DSH is treated as the academic hospital of BICH. At
present the total bed strength of DSH is 345 Out of which 270 beds are
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allocated for paediatric medicine and 75 beds for paediatric surgery patients. In
DSH the proposed study would cover al the medical and surgical wards,
irrespective of the disease concern.

Bangladesh Medical College Hospital is one of the oldest tertiary level private
teaching hospitals, which was established in 1986 at Dhanmondi, Dhaka. BMC
Is the first private medical college in Bangladesh. In establishing this hospital
the view was to provide quality medical education, research and services to
people of this country at reasonable cost. The College and the Hospital are run
by Bangladesh Medical Studies and Research Institute (BMSRI). Bangladesh
Medica College Hospital is a 500 bed tertiary care medical facility and
provides medical, surgical, obstetrics and gynaecological services. Paediatric
department is one of the most priority areas of this hospital and comprises of 42
beds for paediatric medicine and 8 beds for paediatric surgery patients. All of
the paediatric patients brought under study. BMCH had about 150 doctors and

at least 100 junior doctors (interns) working in various departments.

3.1.3 Period of study:

The study was conducted over a period of two years starting from a convenient
time after approval of the protocol. First three months was utilized for further
reviewing of literature followed by three months for development of
guestionnaire. Pre-testing and finalisation of questionnaire took another three
months. Data were collected during next two months, if the required number of
HAI patients could not be available within the schedule time, there was
provision for extension in the schedule of the study. Further three months was
required for data analysis and three months for report writing. Finally three
months spent for printing and two months were spent for binding and
submission of report. The graphic presentation of work schedule is shown in

the annexure.
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3.1.4 Study population:
The study population comprised of all the admitted paediatric patients
irrespective of sex and basic diseases who were found present during data

collection period as admitted patients in the paediatric wards of the hospitals
under study.

Target Population
[Admitted Pedi Ptsin all
Tertiary Hosp of Dhaka City]

Accessible Population
[Admitted Pedi Ptsin

Three Study Hosp]
HAI
CA . =
o olIs
Refer ence Population Study Population
[Admitted Pedi Pts [Admitted Pedi Pts
Not developed HAI ] Developed HAI ]
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3.1.5 Samplesize:

As on the basis of available data the bed occupancy rate (BOR) was 90%,
average length of stay (ALS) for HAI patients was around 21.5 days,
prevalence of HAI was arround 11.5% and the total days of observation (data
collection period) was 60 days, so the number of patients expected to be

affected by HAI during data collection period calculated in the following way:

Expected number of

HAI patients that can be 90% (Total bed g{;gg! x Prevalence
found during data under observation) observation of HAI

collection period =
Average lenath of stav x 100

90% (65+305+50) X 60 x 11.5

= =121
21.5x 100
Expected number of HAI patients x 100
Sample Size =
Prevalence of HAI
121 x 100
115

= 1052

Though the calculated sample size were 1052 but in practice a total of 1055
patients were observed for finding out HAI patients. Sample size in three study

hospitals was as follows:
DMCH: 165 + BMCH: 125 + DSH: 765 = 1055

3.1.6 Sampling Technique:

For convenience of data collection, sample was selected purposively on the
basis of some set criteria. If the sample would be randomly selected then many
of the paediatric patients fulfilling the criteria of HAI might not had the chance

to be included as sample.
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3.1.6.1 Inclusion and exclusion criteria for sample selection are:
) Only those patients who had passed 48 hours or more after
admission was considered as sample.
i) Basic diseases for which the patients had been admitted was not
taken into consideration in selecting sample.
iii)  Patients who presented with features of infection at the time of
admission were included as non-HAI sample.
Iv)  Patients developing infection within 48 hours after admission
were aso included as non-HAI sample.
V) Ambulant patients who had not been admitted were not included
in sample.
During the initial days of data collection period all the admitted patients who
had been selected as sample irrespective of sex and diseases involved was
carefully screened for finding out the HAI patients.
Screening was done by reviewing the patient’s daily diagnostic and treatment
records, by physical examination and by arranging laboratory tests by

researcher himself when and where necessary.

3.1.6.2 Screening for HAl sample was done on the basis of positive

findings: (Which are specific for the different types of HAI )-

3.1.6.2.1 Positive findings for surgical site infection -
l. Any purulent discharge from the surgical site.
1. Any Abscess beneath or around the surgical site.
1. Spreading cellulities at the surgical site.
3.1.6.2.2 Positive findings for urinary tract infection (UTI) -
l. Positive urine culture (at least 10° bacteria/ml.) with or without
clinical symptoms but presence of pyuria (> 5 -10 WBC/HPF) is
present. OR

1. Positive urine culture with symptoms but no pyuria,
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3.1.6.2.3 Positive finding for respiratory tract infection -
(Respiratory symptoms with at least two of the following signs)-
l. Presence of cough
1. Purulent sputum (>25 WBC with 10-25 squamous epithelia
cells/LPF)
I1l.  New infiltrate on chest radiograph consistent with infection.

3.1.6.2.4 Positive findings for vascular catheter infections -
l. Inflammation around the insertion site or along the vascular
pathway.
1. Lymphangitis
I1Il.  Purulent discharge at the insertion site of catheter
3.1.6.2.5 Positive findings for blood Stream infection (Septicaemia) -
l. Isolation of any pathogen from one or more blood cultures with

clinical symptoms of fever.

1. Hypotension

1. Chills

V.  Decreased urine output, and
V. Lethargy

3.1.6.2.6 Positive findings for all other types of infections -
1. On the basis of recognized diagnostic criteria specific for the
particular infection.
After screening finished the sampled patients were taken as sample to be

interviewed and observed till discharge or death.

3.1.7 Research Tools:

Data were collected through an interviewer administered questionnaire and
observation check-list. All the concern variables in the light of objectives had
been incorporated in the questionnaire and checklist. The research tools and
methods of data collection applicable with the specific variables of the study is

given in the following table-
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Variables Research
Tools
Extent of HAI
i)  Prevalence of HAI Check List
i) Incidence of HAI Check List
Socio demogr aphic Factors-
1) Age
i) Sex
i) Age,
iv) Sex Questionnaires
V) Réligion
vi) Parent’s Educational
vii) Parent’s Occupation
viii) Parent’s Smoking habit
IX) Monthly family income
X) Family size.
Xi) Location of Residence
Agent Factors-
i)  Causative organismsin the occurrence of HAI Check List
Patient’s Factors- : :
_ _ _ Questionnaires
|) Birth hlsto.ry Check List
||) ermoglobm Le\{el | Check Ligt
iii) Disease on Admission Check List
iv) Underlying Diseases
- Leukaemia
- Any other malignant tumour
. Check List
v) Visitors
, Check List
vi) Number of Attendants
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vii) Relationship of the patients with the Attendants
viii)Hygienic status of Attendants

IX) History of Antibiotics within last 3 months

X) History of Hospitalization within last 3 months
xi) History of surgical operation within last 3 months

Questionnaires
Check List
Questionnaires
Questionnaires

Questionnaires

Treatment Factors-

_ _ _ Check List
|) Major Speua.lt)./ of Treatment Check List
||) Mode of DeC|s-|on for Surgery Check Ligt
1ii) Type of operation Check List
Iv) Therapeutic Procedure
- Biopsies
- Endoscopic examination
- Catheterization
- Intubation/Ventilation
- Suction and
- Surgical procedure Check List
V)  Immunosuppressive conditions
- 1.e. Burninjury Check List
vi) Immunosuppressive therapy
" - le -Burn Injury | Check List
vii) Duration of Operation Check List
viii) Preoperative waiting time
Hospital Factors Check List
i)  Typesand Ownership of Hospital Check Ligt
i)  Hand washing Practice of the Doctors Check List
iii) Gloves using Practice of the Doctors Check Ligt
Iv) Face masks using Practice of the Doctors Check List
v)  Gown wearing Practice of the Doctors Check Ligt
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vi) Cleanliness state of Pillow Cover Check List
- Quality of cleaning
vii) Cleanliness state of Bed-sheet Check List
- Quality of cleaning

Impact on Cost of Treatment

1)  Private Cost Check List
i) Cost variation on Sites of HAI Check List
I mpact on Hospital Management Factors
i)  Average Length of Stay (ALS) at Hospital for HAI Check List
patient
i)  Average Length of stay (ALS) at Hospital fornon- | Check List
HAI patient

1)  Treatment Outcome as Hospital Mortality Check List

iv)  Client’s Satisfaction regarding the Services they had | Questionnaires

been provided with during their stay in Hospital.

3.1.8 Data collection procedure;

Data were collected by the researcher himself on the basis of interviewer—
administered structured questionnaire and observation checklist. To find out the
prevalence and incidence of HAI required data had been be collected by
checklist on the basis of follow up observation. To determine the total length of
hospital stay and to estimate the cost incurred by HAI accurately the patient
were observed from beginning of observation up to the last moment of his stay
at hospital. In selecting non-HAI patients’ chief attention was given in
matching the two groups so that the infected patients were matched with the
non-infected patients on key characteristics such as age, sex, diagnosis,

treatment procedure and co-morbidity.
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3.1.8.1 Extra days of stay at hospital:

For an individual HAI- patient extra days of stay at hospital was calculated by
deducting the average length of stay (ALS) of non-HAI patient from the total
length of stay for that individual patient. If the extra hospital days were
calculated by counting the days from the date of appearance of HAI up to the
date of discharge / death of a particular patient, there might be a scope of
mistake in calculating the extra days. Because if the patient would not be
affected by HAI he/she might not suppose to be discharged / died on the same
date on which he/she had been discharged / died due to appearance of HAI.
Either he would not die or would be discharged earlier.

3.1.8.1.1 The Treatment Cost for HAI patients- (cost on the part of patient's

family) was calculated in the following way (in Taka):

ltems Per day Extra Total
cost days cost

a) Cost of medicine
b) Cost of investigation

c) Food expenses for patients

d) Food expensesfor
attendants
e) Travel cost of attendant

f) Income loss of the parents
or care givers
g) Miscellaneous expenses

Grand Total

As the HAI causes the patient to spend longer days in hospital, so that
resources such as consumable items, the time of health care professionals and
the capacity of capital equipment and infrastructure are used to provide the
patient with appropriate care. Had the infection not occurred then these health
care resources could have been used for the care of the alternative patients, so
that an opportunity cost would also arise.

But in this study the opportunity cost had not been taken in to consideration.
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3.1.8.1.2 The Treatment Cost for non-HAI patients- (cost on the part of
patient's family) was calculated in the following way (in Taka):

[tems Per day Extra Total
cost days cost

a) Cost of medicine
b) Cost of investigation

c) Food expensesfor patients

d) Food expensesfor
attendants
e) Travel cost of attendant

f) Income loss of the parents
or care givers
g) Miscellaneous expenses

Grand Total

Mortality and referral rate had been found out by reviewing records and day to
day observation of the patients. Patients were also observed for morbidity due
to HAI up to his/ her discharge from hospital. Satisfaction level of the patient's
parents (or of care givers in absence of parents) was assessed by face to face
interview according to structured questionnaires. To detect the causative
organisms patient's treatment sheet and laboratory reports were reviewed, if the
organisms involved already been isolated, the checklists had been filled up on
the basis of these available reports, other wise the appropriate samples was sent
to the laboratory for culture and sensitivity test and later on the checklists had
been filled up on the basis of those reports. Information regarding age, sex,
Immune status, underlying disease, diagnostic and therapeutic intervention and
about antibiotic use were collected mainly by face to face interview and some
times with the help of observation check list and by reviewing treatment
records. Visitors’ situation and cleanliness status of pillow cover and bed-sheet
was assessed by scheduled observation. Information regarding some other
factors (i.e. history of previous hospitalisation and surgical operation,
preoperative delay, smoking habit of parents’ etc) which were assuming to

influence the occurrence of HAI had been gathered by interviewing the
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patient's parents (or care givers in absence of parents). Observation checklist
incorporated the information on preoperative haemoglobin level and basic
disease for which the patient got admitted. Typing of HAIl had been done on

the basis of sites and nature of infection.

3.1.9 Data Processing and analysis:

Collected data were checked and verified at the end of each day's work for
accuracy, consistency and completeness. Incomplete questionnaires and
checklists were completed by repeated visits and interviews with the concern
persons. As for checklist relating to laboratory examination had been reviewed
repeatedly. If the available report would be confusing or less dependable the
test was done again (cost of which was borne by the researcher himself). Data
obtained had been entered in SPSS programmes for analysis. Then the data was
analyzed in line with the objectives of the study. Univariate, bivariate and
multivariate regression analysis was carried out using both descriptive and
inferential statistics. During analysis specia attention was given in finding out
the cost and impact of HAI on hospital management. Highest care was given to
calculate the cost of treatment accurately. Regarding calculating the private
cost of HAI the additional services and the resources utilized by the patient’s
family was in to consideration. To see the impact of HAl on some selected
indicators of hospital management (i.e. average length of stay at hospital,
hospital mortality and client’s satisfaction on hospital services) comparability
of findings of the groups interns of sociodemographic characteristics, types of
hospitals, categories of treatment (medicine/surgery) were assessed by using
appropriate tests x? test and regression analysis and other appropriate statistical
tests. As the data were non-normally distributed Mann-Whitney U test and
Kruskal Walis tests were done instead of t-test and ANOVA test. The data had
been stratified by contributing factors and subsequently analyzed making
adjustment with these factors. Regression analysis was done for controlling

potential co-factors and for predicting independent risks of patient factors (i.e.
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number of visitors, number of attendants and hemoglobin levels), socio-
demographic factors (age, sex and income group) and of treatment factors
(duration of operation, pre-operative waiting time and length of hospital stay)
for developing HAI. Relationship of length of hospital stay with HAI was
analyzed in one way as the contributing or determining factors by doing
regression analysis and in another way as the impact or consequences of HAI
by doing Mann-Whitney U test.
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3.2 Ethical issues

Involvement in this study as being a sample or any sorts of participation or
contribution as parents, care givers or service provider was completely on
voluntary basis. Each of the participants of this study was listed out in a
register and before that they had been provided with consent forms. As the
study was conducted among the paediatric patients so, on behalf of them their
parents or care givers were interviewed on some issues in relation with the
study and the consent form had been signed by them accordingly. The consent
form was also trandlated in Bengali (Bangla) medium. For illiterate parents or
care givers the form was read out in front of them. The contents of the consent
form encompassed the aims and nature of the study and the procedure they
needed to undergo if they would be enrolled in the study. The form also stated
that even after giving consent they had the right to refuse in responding to any
or al of the interview-questions and may decline to provide any specimen for
laboratory tests if needed. Each patients (who had been selected as sample) was
enrolled as a study participant after having the consent of their parents or care
givers by putting their signature or thumb impression on the consent form.

The enrolled participants were provided with written assurance that
information acquired in course of the study would not be released to any other
individual unless authorized by the participant and the information gained
would be used in such a way that identity of the participant would not be
revealed.

No experimental drugs or placebos had been administered as part of this study.
In general no laboratory tests had been planned to do except in some rare cases
only when the available reports would be confusing and not dependable. In
most of the cases the procedure of specimen collection (if needed) was non-
invasive in nature. When blood culture test was required then the sample of
blood was collected from cubital vein by puncturing it with appropriate dispose

able needle and syringe. All aseptic measures had been taken before and
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after doing veni-puncture. Though it was very rare case when any participant
would require any emergency care in relation with veni-puncture he or she was
provided with all sorts of appropriate medical care. The risk coverage by the
researcher had been clearly spelled out to the participants (parents or care
givers) during the recruitment process.

The part of the results of this study seemed to be beneficial for the participants,
would be disseminated to them with the view to build up their awareness in

preventing hospital acquired infections.

Dhaka University Institutional Repository 77



— Ghaptr o | ——

4.0 Results and Discussion

4.1 Results

A total of 1055 pediatric patients were brought under study from three different
categories of tertiary level hospitals in Dhaka city. The results of this study have
been described in the following sub sections as per chronology of specific

objectives except the socio-demographic factors which have been shown first.

4.1.1 Frequency Distribution on Contributing Factors:

Findings on the contributing factors have been shown under four categories,
I.e. socio demographic factors, patient’s factors, treatment factors and hospital
factors.

4.1.1.1 Socio demogr aphic Factors:

The following factors i.e. age, sex, religion, parent’s educational
qualification, parent’s occupation, parent’s smoking habit, monthly family
income, family size and geographical location of residence had been
considered as socio demographic factors in this study.

The following table (Table-1) shows that out of 1055 pediatric patients highest
number {493(46.7%)} belonged to the age group of up to 5 years and the
lowest number {274(26.0%)} belonged to the age group 6-10 year. The
number of pediatric patients belonged to the age group of 11-15 years were
288 (27.3%). Mean age was 6.7 years + Std. deviation 4.6 years.

.Table-1: Distribution of the pediatric patients by Age

Agein years Frequency Per centage
Upto 5 years 493 46.7
6 to 10 years 274 26.0
11 to 15 years 288 27.3
Total 1055 100.0

Mean: 6.7 years + Std. deviation: 4.6 years, Median:6.0years,

Figure-1 shows that the study subjects were dominated by males in gender. As
illustrated in the following graph it was found that 556 (53.5%) patients were

male and remaining 499 (47.5%) were female.
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Figure-1: Distribution of the patients by Sex
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Figure-2 shows that the Most of the respondents {912(86.4%)} were Muslim
and 98 (9.3%) were Hindus by religion. Respondents representing Christian
and other religions were 37(3.5%) and 8(0.8 %) respectively.

Figure-2: Distribution of the patients by Religion
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As illustrated in the following table (Table-2) the highest number
{298(28.2%)} of mothers were representing the group of having education
from class VI-to-X. Next highest position was occupied by primary level
educated mother {229(21.2%)}, which was followed by SSC & HSC passed
mothers {216(20.5%)} . Only 88(8.3%) mothers had graduation or above level
education and 224(21.2%) mothers were found to have no education and
173(16.4%) fathers had no education.
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Table-2: Distribution of the pediatric patients by Mother’s Educational

gualification
Educational qualification of M other Frequency  Percentage
No education 224 21.2
Primary 229 21.7
Class VI-to-X 298 28.2
SSC & HSC 216 20.5
Graduate & above 88 8.3
Total 1055 100.0

Asiillustrated in the following table (Table-3) highest number {314(29.8%)} of
fathers were representing the group of having education from class VI-to-X.
Next highest number of fathers 234(22.2%) were found to have primary and
SSC or HSC level education. Only 100(9.5%) fathers had graduation or above
level education.

Table-3: Distribution of the pediatric patients by Father’s Educational

gualification
Educational qualification of Father Frequency Per cent
No education 173 16.4
Primary 234 22.2
VI-to-X 314 29.8
SSC & HSC 234 22.2
Graduate & above 100 9.5
Total 1055 100.0

Regarding occupation the following table (Table-4) shows that most of the
mothers { 728(69.9%)} were housewives. Factory workers and service holder
mothers were only 154(14.6%) and 109(10.3%) respectively. Only 64(6.1%)
mothers (6.0%) were found to be engaged in various other occupations.

Table-4: Distribution of the pediatric patients by Mother’s Occupation

Mother’s Occupation Frequency Per cent
House wife 728 69.0
Factory workers 154 14.6
Service 109 10.3
Others 64 6.1
Total 1055 100.0
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As per the following table (Table-5) it was found that the highest number
{315(29.9%)} of the fathers were engaged in agriculture, which was followed
by factory workers {313(29.7%)}. Third highest number {276(26.2%) of
respondents were government or private service holders. Respondents found to
work as day laborer and engaged in other nonspecific occupation were
101(9.6%) and 50(4.7%) respectively.

Table-5: Distribution of the pediatric patients by Father’s Occupation

Mother’s Occupation Frequency Per cent
Agriculture 315 29.9
Day laborer 101 9.5
Factory worker 313 29.7
Govt. or private Service 276 26.2
Others 50 4.7
Total 1055 100.0

The following table (Table-6) describes that 1019(96.6%) mothers of the
pediatric patients under study were found as non-smoker. Only 20(1.9%)
mothers were irregular smoker and 16(1.5%) mothers were found as regular

smoker. None of the mother was found as chain smoker.

Table-6: Distribution of the pediatric patients by Mother’s Smoking habit

Mother s smoking habit Frequency Per cent
Non smoker 1019 96.6
Irregular smoker 20 19
Regular smoker 16 1.5
Chain smoker 0 00
Total 1055 100.0

It is evident from the following table (Table-7) that less than half 441(43.1%)
fathers of the pediatric patients under study were found as non-smoker.
Irregular and regular smokers fathers were 226(21.4%) and 284(26.9%)
respectively. Only 104(9.9%) fathers were found as chain smoker.
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Table-7: Distribution of the pediatric patients by Father’s Smoking habit

Father s smoking habit Frequency Per cent
Non smoker 441 41.8
Irregular smoker 226 21.4
Regular smoker 284 26.9
Chain smoker 104 9.9
Tota 1055 100.0

It is revealed from the following table (Table-8) that the highest number
{313(29.7%)} of the respondents belonged to the group of having monthly
family income from Tk. 15,001/ - to- Tk. 20,000/- and the second highest
number of the respondents {301(28.5%)} were representing the group of
having monthly family income from Tk. 10,001/ - to- Tk. 15,000/-. Monthly
family income from Tk. 5,001/ - to- Tk. 10,000/- and from Tk. 20,001/ - to- Tk.
25,000/- were represented by 143(13.6%) and 121(11.5%) respondents
respectively. The lowest (up to Tk. 5,000/-) and highest (from Tk. 25,001/-to-
30,000/-) income groups were represented by only 71(6.7%) and 106(10.0%)
respondents respectively.

Table-8: Distribution of the pediatric patients by Monthly Family income

Monthly family income Frequency Per cent
up to Tk. 5000/- 71 6.7
Tk. 5001/- to-Tk. 10000/- 143 13.6
Tk. 10001/- to -Tk. 15000/- 301 28.5
Tk. 15001/- to -Tk. 20000/- 313 29.7
Tk. 20001/- to -Tk. 25000/- 121 11.5
Tk. 25001/- to -Tk. 30000/- 106 10.0
Total 1055 100.0

Mean-Tk.15,538/- + Sd. Tk. 6,722

It is revealed from the following graph (Figure-3) that mgjority { 613(58%)} of
the pediatric patients belonged to the family having up to 5 members and only
{442(42%)} had more than 5 membersin their family.
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Figure-3: Distribution of the pediatric patients by Family Size

Family Size
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As per the following table (Table-9) majority of the subjects {493 (46.7%)}
came from rural areas. Subjects came from semi-urban and urban areas were
372(35.3%) and 190 (18.0%) respectively.

Table-9: Distribution of the pediatric patients by Geographical
distribution of Residence

Geogr aphical distribution of

Residence Frequency Per centage
Rural 493 46.7
Semi urban 372 35.3
Urban 190 18.0
Total 1055 100.0

4.1.1.2 Patient’s Factors:

The following factors i.e. types of birth, hemoglobin level, diseases on
admission, underlying disease, history of taking antibiotics, hospitalization
and operation within last three months had been considered as patient’s
factorsin this study.

As per the following graph (Figure-4) more than a quarter {272(25.8%)} of the
pediatric patients under study were born by caesarean section operation and

nearly three quarters { 783(74.2%)} were born by normal vaginal delivery.
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Figure-4: Distribution of the pediatric patients by Types of Birth
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The following table (Table-10) describes that one third {348(33%)} of the
pediatric patients were found having normal range of hemoglobin. Less than
one fifth {197(18.7%)} were found as severely anemic. Moderately and mildly
anemic patients were { 229(21.7%)} and { 281(26.6%)} respectively.

Table-10: Distribution of the pediatric patients by Hemoglobin Status

Hemoglobin level Frequency Per cent
Severe anemic (Less than 7g/dl) 197 18.7
Moderate anemic (7g/dl-10.5g/dl) 229 21.7
Mild anemic (10.5g/dI-12.5g/dl) 281 26.6
Normal (12.5g/dl & above) 348 33.0
Total 1055 100.0

Mean-10.6 g/dl = Sd. 2.8 g/dl

The following table (Table-11) describes that the highest number
{276(26.2%)} of pediatric patients were admitted with respiratory diseases and
the lowest number {64(6.1%)} were admitted with congenital anomalies.
Gastro-intestinal disease and urinary disease were represented by 208(19.7%)
and 196(18.6%) patients respectively. Only 162(15.4%) and 149(14.1%)
pediatric patients were being admitted with Nonspecific Fever and other

diseases respectively.
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Table-11: Distribution of the pediatric patients by Diseases on Admission

Diseases on admission Frequency Per cent
Congenital Anomalies 64 6.1
Respiratory Disease 276 26.2
Gastro-intestinal Disease 208 19.7
Urinary disease 196 18.6
Nonspecific Fever 162 154
Others 149 141
Total 1055 100.0

The following graph (Figure-5) depicts that majority {581(55%)} of pediatric
patients under study was found to have underlying diseases other than the
disease due to which they had got admitted. The remaining 474(45%) was

found to have no such underlying diseases other than the disease of admission.

Figure-5: Distribution of pediatric patients by Underlying Diseases other
than the disease of admission
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The following table (Table-12) describes that out of 1055 study subjects
majority of the subjects 630(89.7%) were visited by 3 or more visitors and only
425 (40.3%) were visited by up to 2 visitors.

Table-12: Distribution of the pediatric patients by number of Visitors

Number of visitors Frequency Per cent
upto?2 425 40.3
3 or more 630 59.7
Total 1055 100.0

It is depicted by the following table (Table-13) that nearly one quarter of the
study subjects {250(23.7%)} were given care by single attendant and more

than three quarters { 805(76.3%)} were given care by 2 or more attendants.
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Table-13: Distribution of the pediatric patients by number of Attendants

Number of Attendants Frequency Per cent
One 250 23.7
2 or more 805 76.3
Total 1055 100.0

The following table (Table-14) describes that among all the pediatric patients
highest number {781(74.0%)} were attended by mothers and the lowest
number {51(4.8%)} were attended by fathers. Grandmothers (either paternal or
maternal) and other relatives attended 138(13.1%) and 85(8.1%) patients
respectively.

Table-14: Distribution of the pediatric patients by Categories of

Attendants

Relationship with the Frequency Per cent
Attendants

Mother 781 74.0
Grand Mother 138 13.1
Father 51 4.8
Others 85 8.1
Total 1055 100.0

Regarding hygienic status of the attendants (Table-15) who were engaged for
giving whole time care to the patients, hygienic and unhygienic respondents
were 417(39.5%) and 395(37.5%) respectively. Only 243(23.0%) respondents
were found at average level of hygienic status.

Table-15: Distribution of the pediatric patients by Hygienic status of the

Attendants
Hygienic status of the Attendants Frequency Per cent
Hygienic 417 39.5
Average 243 23.0
Unhygienic 395 375
Total 1055 100.0

It is evident from the following table (Table-16) that out of 1055 pediatric
patients almost three quarters {773(73.3%)} were found to have history of
taking any sorts of antibiotics within last three months. Remaining 282 (26.7%)
had no history of taking antibiotics within last three months.
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Table-16: Distribution of the pediatric patients by History of antibiotics
within last 3 months

History of antibiotics within

last 3 months Frequency Per cent
Yes 773 73.3
No 282 26.7
Total 1055 100.0

As per the following table (Table-17) out of 1055 pediatric patients majority
{803(76.1%)} were found to have no history of hospitalization within 3
months. Less than one fourth {252(23.9%)} were found to be hospitalized
within the last 3 months.

Table-17: Distribution of the pediatric patients by History of
Hospitalization within last 3 months

History of Hospitalization

within 3months Frequency Per cent
Yes 252 23.9
No 803 76.1
Total 1055 100.0

Regarding history of surgery within last 3 months, the following table says
(Table-18), most {1001(94.9%)} of the pediatric patients were found to have
no history of surgery. Only 54(5.1%) patients were found to under gone
surgery within the last 3 months.

Table-18: Distribution of the pediatric patients by History of Surgery
within last 3 months

History of Surgery within

last 3 months Frequency Per cent
Yes 54 5.1
No 1001 94.9
Total 1055 100.0
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4.1.1.3 Treatment Factors:

The following factors i.e. major specialty of treatment, types of surgical
operation, types of therapeutic procedures, immunosuppressive conditions
and therapy, duration of operation and pre-operative waiting time had been
considered as treatment factors in this study.

Out of all the 1055 patients under study majority { 684(64.8%)} were treated

in medicine department and only 371(35.2%)} were treated by surgical

intervention (Table-19).

Table-19: Distribution of the pediatric patientsby Major Specialty of

Treatment
Major specialty of Treatment Frequency Per cent
Medicine 684 64.8
Surgery 371 35.2
Total 1055 100.0

Out of 371 surgical patients the decision for operation was taken on emergency
basis for nearly one third { 122(32.9%)} of the pediatric patients. And for more
than two third {249(67.1%)} of the patients the decision for operation was
taken as per pre-planned schedule. (Table-20)

Table-20: Distribution of the pediatric patients by Mode of Decision for

Surgery
Mode of decision for surgery Frequency Per cent
Emergency surgery 122 32.9
Planned surgery 249 67.1
Total 371 100.0

It is revealed from the following table (Table-21) that out of 1055 pediatric
patients amost two third {684(64.8%)} had not under gone any sorts of
surgical operation during treatment period. Other than the non-surgical patients
highest number {119(11.3%)} of patients were treated by doing gastro-
intestinal operation and the lowest number {21(2.0%)} by multiple operation.
Urogenital, neurological and soft tissue operations were conducted in
103(9.8%), 87(8.2%) and 41(3.9%) pediatric patients respectively.
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Table-21: Distribution of the pediatric patients by Typesof Surgical

Operation
Surgical Operation Frequency Per cent
Gastro-Intestinal Operation 119 11.3
Urogenital Operation 103 9.8
Neurological operation 87 8.2
Soft tissue Operation 41 39
Multiple Operation 21 2.0
None 684 64.8
Total 1055 100.0

Regarding application of therapeutic procedure it is evident from the
following table (Table-22) that the highest {303(28.7%)} and lowest
{66(6.3%)} position was occupied by nasogastric feeding and endoscopic
examination respectively. Second {211(20.0%)} and third {204(19.3)}
highest position was occupied by Nasogastric Suction and Catheterization
respectively. Biopsy and ventilation were done for 135(12.8%) and 81(7.7%)
pediatric patients respectively. Only 55 (5.2%) patients were given other
different types of therapeutic procedures.

Table-22: Distribution of the pediatric patients by Types of Therapeutic

Procedures
R/Opfesdcjrglerapeunc Frequency Per cent
Nasogastric Feeding 303 28.7
Nasogastric Suction 211 20.0
Catheterization 204 19.3
Biopsy 135 12.8
Intubation/Ventilation 8l 1.7
Endoscopic examination 66 6.3
Others 55 52
Total 1055 100.0

The following table (Table-23) shows that out of 1055 pediatric patients only
67 (6.4%) had underlying immunosuppressive condition and the 988(93.6%)
had no such situation.
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Table-23: Distribution of the pediatric patients by Presence of
I mmunosuppressive condition

Presence of .

I mmunosuppressive Frequency Per cent
condition

Yes 67 6.4
No 988 93.6
Total 1055 100.0

It is evident from the following table (Table-24) that only 59 (5.6%) pediatric
patients had been treated by immunosuppressive therapy and the 996(94.4%)
did not need such type of therapy.

Table-24: Distribution of the pediatric patients by Presence of
I mmunosuppressive Therapy

Presence of

I mmunosuppressive Frequency Per cent
Therapy

Yes 59 5.6
No 996 94.4
Total 1055 100.0

Out of 371 surgical patient only 88(23.7%) needed less than one hour for
completing the operation but more than three fourth {283(76.3%)} of the
patient needed more than one hour for operation. (Table-25)

Table-25: Distribution of the surgical patients by Duration of Operation

Duration of Operation Frequency Per cent
Up to 1hour 88 23.7
More than 1lhour 283 76.3
Total 371 100.0

As per the following table (Table-26) it is evident that out of 371 surgical
patients, majority {160(43.1%)} had to wait for >6 days for schedule of

operation. Waiting period up to 3 days and 4-6 days were for 116(31.3%) and
95(25.6%) patients respectively.
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Table-26: Distribution of the surgical patients by Pre-operative Waiting
Timefor Operation

Pre-oper ative Waiting period

for Operation Frequency Per cent
Up to 3 days 116 313
4-6 days 95 256
> days 160 431
Total 371 100.0

4.1.1.4 Hospital Factors:

The following factors i.e. types of hospitals, hand washing practice of
doctors, face mask and gown wearing practice of doctors, cleanliness status
of pillow cover and bed-sheets had been considered as hospital factorsin this
study.

Regarding types of the hospital by ownership the following table (Table-27)
shows that out of 1055 patients 165(15.6%) belonged to govt. hospital,
765(72.5%) belonged to non-profit based private hospital and lastly
125(11.9%) belonged to profit based private hospital.

Table-27: Distribution of the pediatric patients by Types of Hospital

Owner ship of Hospital Frequency Per cent
Govt. (DMCH) 165 15.6
Non-profit based private (DSH) 765 72.5
Profit based Private (BMCH) 125 11.9
Total 1055 100.0

It is evident from the following table (Table-28) that regarding hand washing
practice of the doctors, more than haf {571(54.1%)} of the patients was
found to be treated by doctors practicing hand wash inadequately and less
than half {484(45.9%)} of the patients was treated by doctors who practiced
hand wash adequately.
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Table-28: Distribution of the pediatric patients by Hand washing practice
of the Doctors

Hand washing practice of

the Doctors Frequency Per cent
Adequately practicing 484 45.9
Not adequately practicing 571 54.1
Total 1055 100.0

Regarding face mask using practice of the doctors it is stated by the following
table (Table-29) that majority {613(58.1%)} of the patients was given
treatment by the doctors using face mask properly and less than half
{442(41.9%)} of them was treated by the doctors did not use face mask
properly.

Table-29: Distribution of the pediatric patients by Face mask using
practice of the Doctors

Face mask using practice

of the Doctors Frequency Percent
Served by t_he doctors with 613 58.1
properly using face mask
Served by t_he doctors without 442 41.9
properly using face mask
Total 1055 100.0

Regarding gown wearing practice of the doctors it was evident from the
following table (Table-30) that nearly two third { 654(62.0%)} of the patients
was given treatment by the doctors wearing gown and more than one third
{401(38.0%)} of them was treated by the doctors who did not wear gown at
all.

Table-30: Distribution of the pediatric patients by Gown Wearing practice
of the Doctors

Gown Wearing practice of the

Doctors Frequency rereent
Serve_d by the doctors with 654 62.0
Wearing gown
Served by the doctors without 401 38.0
Wearing gown
Total 1055 100.0
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Pillow cover of the highest number {356(33.7%)} of the pediatric patients
was found dirty and that of second highest number {341(32.3%)} was found
clean. Very clean, average and very dirty pillow cover was found for
106(10.1%), 99(9.4%) and 153(14.5%) pediatric patients respectively. (Table-
31)

Table-31: Distribution of the pediatric patients by Cleanliness status of

Pillow cover

Cleanliness status of pillow

cover Frequency Per cent
Very clean 106 10.1
Clean 341 32.3
Average 99 94
Dirty 356 33.7
Very dirty 153 14.5
Total 1055 100.0

Bed sheet of the highest number {338(32.1%)} of the pediatric patients was
found dirty and that of second highest number {329(31.%)} was found clean.
Very clean, average and very dirty bed sheet was found for 113(10.7%),
127(12.0%) and 148(14.0%) pediatric patients respectively. (Table-32)
Table-32: Distribution of the pediatric patients by Cleanliness status of

Bed sheet

Cleanliness status of bed Frequency Per cent
sheet

Very clean 113 10.7
Clean 329 31.2
Average 127 12.0
Dirty 338 32.1
Very dirty 148 14.0
Total 1055 100.0

4.1.2 Extent of Hospital acquired infections:

As per the following graph (Figure-6) it is evident that among 1055 pediatric
patients admitted in all the three hospitals under study a total of 115 were
affected by hospital acquired infections and 940 were not being affected. So
the calculated overall prevalence HAI was 10.9%.
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Figure-6: Distribution of the pediatric patients by overall prevalence of
Hospital Acquired Infections (HAI)
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The following table (Table-33) reveals that highest prevalence (11.5%) of
Hospital-Acquired Infections (HAI) was found in Dhaka Medical College
Hospital (DMCH) and the lowest prevalence (9.6%) of HAI was found in
Bangladesh Medical College Hospital (BMCH). In Dhaka Shishu Hospital
(DSH) the prevaence of HAI was 10.9%.

Table-33: Prevalence of HAI in different hospitalsunder study

Study Total number of Total number of Prevalence of
Hospitals patientsobserved HAI patients HAI (%)
DMCH 165 19 115
BMCH 125 12 9.6
DSH 765 84 11.0
Total 1055 115 10.9

The following table (Table-34) reveals that the highest incidence (8.1 per
1000 bed-days) of HAIl was found in Dhaka Medical College Hospital
(DMCH) and the lowest incidence (6.8 per 1000 bed-days) was found in
Bangladesh Medical College Hospita (BMCH). The incidence of HAI in
Dhaka Shishu Hospital (DSH) was 7.5 per 1000 bed-days. Considering the
three hogspitals collectively the overall incidence of HAI was 7.5 per 1000
hospital days.
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Table-34: Incidence of HAI in the different Hospitals under study

H . Number| Hosp-days of | Number of | Hosp-days of | TotalHosp. | Incidence of
t a|0§pl of HAI HAI patientstill Non-HAI | Non-HAIpts. | daysFor [HAI(Per1000

patients| onset of infec. | patients [Till discharge all patients | Hosp-days)
DMCH 19 134 146 2204 2338 8.1
BMCH 12 94 113 1683 1777 6.8
DSH 84 588 681 10555 11143 7.5
Total 115 805 940 14570 15375 7.5

The following table (Figure-7 & 8) shows that higher prevalence (14.0%) of

Hospital-Acquired Infections (HAI) was found in surgery ward and the lower

prevalence (9.2%) of HAI was found in medicine ward.

Figure-7 and 8: Prevalence of HAI in Medicineand Surgery wards
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It is evident from the following graph (Figure-9) that out of 115 HAI patients
highest number {26(22.6%)} was affected by Surgical Wound Infection (SWI)
and the lowest number {9(7.8%)} was affected by Cannula Associated
Infection. Second highest number {24(20.9%)} of patients was affected by
Urinary Tract Infection (UTI). Septicemia or Bacteremia was represented by
17(14.8%) HAI patients. Skin & Soft Tissue Infection (SSTI) and Respiratory
Tract Infections (RTI) were represented by 14(12.2%) and 13(11.3%) patients
respectively. Only 12(10.4%) patients were found to be affected by others type

of infections.
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Figure-9: Distribution of HAI patients by Sites of | nfections
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It is shown by the following graph (Figure-10) that out of 115 HAI patients
highest number {44(38.3%)} were affected by staphylococcus aureus and the
lowest number {7(6.1%)} was affected by Srteptococcus Pneumonae. Second
highest number {23(20%)} of patients were affected by E Coli. Pseudomonas
and klebsiella were responsible for infecting 16(13.9%), 10(8.7%) and 9(7.8%)
patients respectively. Only 6(5.2%) patients were being infected by other types
of microorganisms.

Figure-10: Distribution of HAI patients by | solated Microor ganisms

Micro organisms involved
6(5%)

IR 44(38%)

10(9%)

16(1

Ostaph. BE.Coli OPseudo. OProteus M Kleb OStrepto. M Others

4.1.3 Treatment outcomes for both HAI and non-HAI patients

Treatment outcomes for both the HAI and non-HAI pediatric patients had been
assessed in terms of length of hospital stay (LOHS), treatment cost, mortality
of the patients and satisfaction level of the respondents (parents or other care

givers of the patients).
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The following table (Table-35) reveals that the highest number {54(46.9%)}
of HAI patients had to stay at hospital for 21-25 days and the lowest number
{3(2.6%)} of HAI patients had to stay at hospital for up to 5 days. But
among the non-HAI patients highest {475(50.5%)} and lowest {8(0.9%)}
number had to stay at hospital for 6-10 days and 26-30 days respectively.

Table-35: Distribution of HAI and non-HAI patients by L ength of Hospital

stay
L ength of hospital stay HAI non-HAI Total
up to 5 days 3(2.6%) 77(8.2%) 80(7.6%)
6-10 days 12(10.4%) 475(50.5%) 487(46.2%)
11-15 days 14(12.3%) 176(18.7%) 190(18.0%)
16-20 days 16(13.9%) 171(18.2%) 187(17.7%)
21-25 days 54(46.9%) 33(3.5%) 87(8.2%)
26-30 days 16(13.9%) 8(0.9%) 24(2.3%)
Total 115(100%) 940(100%) 1055(100%)

It is evident from the following table (Table-36) that the highest number
{79(68.7%)} of HAI patients had to spend Tk. 20,001/- - Tk.30,000/- and the
lowest number {2(1.7%)} of HAI patients had to spend >Tk.30,000/- as
treatment cost. But among the non-HAI patients highest {420(44.7%)} and
lowest {9(0.95%)} number had to spend for their treatment Tk. 10,001/- -
Tk.20,000/- and >Tk.30,000/- respectively.

Table-36: Distribution of HAI and non-HAI patients by Treatment Cost

Treatment Cost HAI non-HAI Total
Up to Tk. 10,000/- 7(6.1%) 169(18.0%) 176(16.7%)
Tk. 10,001/- - Tk.20,000/- 27(23.5%) 420(44.7%) 447(42.4%)
Tk. 20,001/- - Tk.30,000/- 79(68.7%) 342(36.4%) 421(39.9%)
>Tk.30,000/- 2(1.7%) 9(0.9%) 11(1.0%)
Total 115(100%) 940(100%) 1055(100%)

As per the following table (Table-37) it is shown that out of 1055 pediatric
patients the mortality was 3.8%. But among the HAI and non-HAI patients
separately the mortality was 10.4% and 3.0% respectively.
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Table-37: Distribution of HAlI and non-HAI patients by Treatment
Outcomesin termsof Mortality.

Mortality HAI non-HAI Total
Death 12(10.4%) 28(3.0%) 40(3.8%)
Cure 103(89.6%) 912(97.0%) 1015(96.2%)
Total 115(100%) 940(100%) 1055(100%)

The following table (Table-38) states that the highest number {46(40.0%)} of
the respondents on behalf of the HAI patients was found highly dissatisfied
and the lowest number { 3(2.6%)} expressed their opinion as average level of
satisfaction. But on behalf of the non-HAI patients highest { 588(62.6%)} and
lowest {18(1.9%)} number of the respondents were found satisfied and
dissatisfied respectively.

Table-38: Distribution of the respondents on behalf HAlI and non-HAI
patients by their Level of Satisfaction.

Satisfaction L evel HAI non-HAI Total

Highly Dissatisfied 46(40.0%) 19(2.0%) 65(6.2%)
Dis-satisfied 39(33.9%) 18(1.9%) 57(5.4%)
Average 3(2.6%) 33(3.5%) 36(3.4%)
Satisfied 15(13.0%) 588(62.6%) 603(57.1%)
Highly Satisfied 12(10.5%) 282(30.0%) 294(27.9%)
Total 115(100%) 940(100%) 1055(100%)

4.1.4 Relationship of the prevalence of HAI with contributing
Factors

The following sub-sections will show the differences of the prevalence of

hospital acquired infections (HAI) with the different levels of the factors (i.e.
socio-demographic factors, patient’s factors, causal factors, treatment factors,

hospital factors. etc.) which were thought to determine the occurrences of HAI.

4.1.4.1 Relationship with Socio-demographic Factors

The relationship of the prevalence of HAI with socio-demographic factors had
been discussed under following tables (Table-39 to Table-48):
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As per the following table (Table-39) apparently it shows that the prevalence of
HAI was more (11.8%) in female than their male counterpart among whom the
prevalence was 10.1%. But this difference was not statistically significant.
Table-39: Prevalence of HAI by Sex of the Patients

Sex_of the HAI Total _Tgst
Patient Yes No Statistics
Male 56 (10.1%) 500 (89.9%) 556 (100.0%) .
Femae 59 (11.8) 440 (88.2) 499 (100.0%) X= 20832
Total 115 (10.9) 940 (89.1) 1055 (100.0%) e

Apparently it is seen in the following table (Table-40) that there were some
differences of the prevalence of HAI in different religious groups but actually
these differences were not statistically significant.

Table-40: Prevalence of HAI by Religion of the patients

Religio_n of HAI Total _T_eet
the patient Yes No Statistics
Muslim 97 (10.7%) 806 (89.23%) 903 (100.0%)
Hindus 11(11.7%) 83 (88.3%) 94(100.0%) ,_ 0.204
Christian 4(11.4%) 31(88.6%) 35(100.0%) 0>0.05
Others 3 (13.0%) 20 (87.0%) 23(100.0%)
Total 115(10.9%)  940(89.1%) 1055 (100.0%)

As per the following table (Table-41) the children of the highest proportion
(16.1%) of mothers who had no education was being affected by HAI but the
children of the lowest proportion (7.9%) of mothers had been affected by HAI
who belonged to highest level (graduation or above) of education.

Table-41: Prevalence of HAI by Mother’s education of the patients

Mothe('s HAI Total _T_est
education Yes No Statistics
No education 36 (16.1%) 188(83.9%)  224(100.0%)

Primary 34(14.8%) 195(85.2%)  229(100.0%)

VI-to-X 21(7.1%) 277(92.8%)  298(100.0%) \2=17.224
SSC & HSC 17(7.9%) 199(92.1%)  216(100.0%) 0=0.002
Graduate & 7(7.9%) 81(92.1%) 88 (100.0%)

above

Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)
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It is evident from the following table (Table-42) that the children of the 15.6%
fathers who had no education was being affected by HAI but among the fathers
who had graduation and above level of education only 7.0% children was
affected by HAI. The difference of the prevalence of HAI was found
significantly different with the differences of education levels of fathers.

Table-42: Prevalence of HAI by Father’s education of the patients

Father_‘s HAI Total _T_est
education Yes No Statistics
No education 27(15.6%) 146 (84.4%) 173 (100.0%)
Primary 33(14.1%) 201 (85.9%) 234 (100.0%)
VI-to-X 28 (8.9%) 286 (91.1%) 314 (100.0%) x2=10.589
SSC & HSC 20 (8.5%) 214 (91.5%) 234 (100.0%) p=0.032
Graduate & above 7 (7.0%) 93 (93.0%) 100 (100.0%)
Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)

As per the following table (Table-43) it is shown that the prevalence of HAI
was highest (11.7%) among the pediatric patients whose mothers were factory
workers and lowest among the patients whose mothers were engaged in service

but this difference was not statistically significant.

Table-43: Prevalence of HAI by Mother’s occupation of the patients

Mother'_s HAI Total _Tgst
occupatlon Yes No Statistics
House wife 79(10.8%) 649 (89.1%) 728 (100.0%)

Factory workers ~ 18(11.7%)  136(88.3%) 154 (100.0%)
Service 11(10.0%)  98(90.0%) 109 (100.0%) X ~ Zblgg
Others 7(10.9%)  57(89.1%) 64 (100.0%) e
Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)

As per the following table (Table-44) it is shown that the prevalence of HAI
was highest (18.0%) among the pediatric patients whose fathers were engaged
in other nonspecific occupation and lowest (9.8%) among the patients whose
fathers were engaged in service. But this difference was statistically non-

significant.
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Table-44: Prevalence of HAI by Father’s occupation of the patients

Father's HAI Total _T_est
occupation Yes No Statistics
Agriculture 36 (11.4%)  279(88.6%) 315 (100.0%)
Day laborer 12(11.9%) 89(88.1%) 101(200.0%)
Factory worker 31(9.9%) 282(90.1%) 313(100.0%) X2 = 3.46
Service 27(9.8%) 249(90.2%) 276(100.0%) p>0.05
Others 9(18.0%) 41(82.0%) 50(100.0%)
Total 115(10.9%) 940 (89.1%) 1055 (100.0%)

The following table (Table-45) describes that the prevalence of HAI was
significantly higher among the children of smoker mothers than the children of
non-smoker mothers. Among the children of regular smoker mother the

proportion of HAI was 25.0% but among the children of non-smoker mother it

was only 10.5%.

Table-45: Prevalence of HAI by Mother’s smoking habit of the patients
Moth_er's _ HAI Total .T.est
smoking habit Yes No Statistics
Non smoker 107(10.5%) 912(89.5%) 1019(100.0%)

Irregular smoker 4(20.0%) 16(80.0%) 20(100.0%)  y2=5.148
Regular smoker 4(25.0%) 12(75.0%) 16(100.0%) p< 0.05
Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)

The following table (Table-46) describes that the prevalence of HAI was

significantly higher among the children of smoker fathers than the children of
non-smoker fathers. Among the children of chain smoker father the proportion
of HAI was 16.3% but among the children of non-smoker father it was 8.2%.
Table-46: Prevalence of HAI by Father's smoking habit of the patients

Ezé?ter‘saﬂokmg I;I,: Tlgtoal Teg Statistics

Non smoker 36 (8.2%) 405(91.8%)  441(100.0%)

Irregular smoker 24 (10.6%) 202 (89.4%) 226 (100.0%) .
Regular smoker 38(13.4%) 246 (86.6%)  284(100.0%) xp; gggg
Chain smoker 17 (16.3%) 87(83.7%) 104 (100.0%)

Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)
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It is evident from the following table (Table-47) that the prevalence of HAI
was significantly higher (12.9%) among the patients of bigger family (>5
members) than the prevalence among the patients of smaller family (up to 5
members) (8.1%).

Table-47: Prevalence of HAI by Family size of the pediatric patients

Family size Yes HAI No Total Stati;(i?s
Upto 5 36(81%)  406(9L9%)  442(1000%)

>5 79(12.9%)  534(87.1%)  613(100.0%) __g'gj:
Total 115(109%  940(89.1%) 1055(100.0%) |

As per the following table (Table-48) apparently it is seen that there was
differences of prevalence of HAI among the rural (10.1%), semi urban (11.0%)
and urban (12.6%) pediatric patients but there was no evidence of significances

of this differences of prevalence of HAI.

Table-48: Prevalence of HAI by Residence of the pediatric patients

Res_idence of HAI Total .T.est
patients Yes No Statistics
Rural 50 (10.1%) 443(89.9%) 493 (100.0%)
Semi urban 41(11.0%) 331(89.0%) 372 (100.0%) X?=0.884
Urban 24(12.6%) 166(87.4%) 190 (100.0%) p> 0.05
Total 115(10.9%)  940(89.1%) 1055 (100.0%)

4.1.4.2 Relationship with Patient’s Factors

The relationship of the prevalence of HAI with patient’s factors had been
discussed under following tables (Table-49 to Table-59):

As per the following table (Table-49) significantly higher number (14.7%) of
pediatric patients delivered by CS operation were being affected by HAI than
their counterpart who born by normal vaginal delivery (9.6%).
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Table-49: Prevalence of HAI by Birth history of the pediatric patients

Birth history Ve HAI NG Total Stati;?(i
Normal 75 (9.6%) 708 (90.4%) 783 (100.0%) .

CSOperation 40 (14.7%) 232 (85.3%) 272 (100.0%) X __5'464
Total 115(10.9%)  940(89.1%) 1055 (100.0%) =019

It is found from the following table (Table-50) that 19.8% severe anemic
patients was found to develop HAI, whereas only 4.3% patients having normal
range of hemoglobin were suffering from HAI. Among the moderate and mild
anemic group of pediatric patients the prevalence of HAI were 17.0% and 7.8%
respectively. The difference of prevalence of HAI among the four groups in
terms of hemoglobin level was found statistically significant. (x> =32.55, p=
0.000).

Table-50: Prevalence of HAI by anemic status of the pediatric patients

Family size HAI Total Test
y Yes No Statistics

Severeanemic 39 (19.8%) 158 (80.2%) 197 (100.0%)

Moderate 39 (17.0%)  190(83.0%) 229 (100.0%)

anemic

Mildanemic 557805  250(92.2%)  281(100.0%) X2=43.205

Normal 15(4.3%)  333(95.7%)  348(100.0%) P 0-000

Total 115(10.9%) 940 (89.1%) 1055 (100.0%)

As per the following table (Table-51) the prevalence of HAI was highest
(14.1%) among those pediatric patients who had got admitted with congenital
anomalies and was lowest (7.4%) among those who were admitted with urinary
disease and nonspecific fever. Statistically significant differences were found

among the groups of patients on the basis of diseases on admission.
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Table-51: Prevalence of HAI by Diseases on admission of the pediatric
patients

Diseaseson HAI Total Test
admission Yes No Statistics

Congenital anomalies  9(14.1%) 55 (85.9%) 64 (100.0%)
Respiratory disease 35(12.7%) 241(87.3%) 276 (100.0%)
Gastro-intes. disease 26 (12.5%) 182 (87.5%) 208 (100.0%)

Urinary disease 22 (11.2%) 174(88.8%) 196 (100.0%) X'=6.08
Nonspecific fever 12 (7.4%) 150 (92.6%) 162 (100.0%) ' 00300
Others 11(7.4%) 138(92.6%) 149 (100.0%)
Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)

The following table (Table-52) indicates that prevalence of HAI was found
significantly higher (12.9%) among those patients who were suffering by one
or more underlying diseases which were not present at the time of admission
than their counterpart (8.4%) who were not suffering from any sorts of

underlying diseases.

Table-52: Prevalence of HAI by Presence of underlying diseases

Presence of Underlying HAI Test

disease other than the Total .

disease on admission Yes No Statistics

Yes 75 (12.9%) 506 (87.1%) 581(100.0%)

No 40 (8.4%) 434 (91.6%) 474(100.0%) X*>=5.370
p=0.020

Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)

It was evident from the following table (Table-53) that only 4.2% of the
pediatric patients were affected by HAI who were visited by up to 2 visitors
but on the other hand 15.4% patients were affected by HAI who were visited
by 3 or more visitors. The difference of prevalence among the two groups was
found statistically significant (x*=32.55, p= 0.000).
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Table-53: Prevalence of HAI by number of visitors

Number of visit HAI Total Test

umber of visitors Yes No ota Statistics
Upto2 18(4.2%) 407(95.8%) 425(100.0%) \2=32.55
3 and above 97(15.4%) 533(84.6%) 630(100.0%) o= 0.000
Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)

It was evident from the following table (Table-54) that only 2.8% of the
pediatric patients were affected by HAI who were given care by only one
attendant but on the other hand 13.4% patients were affected by HAI who
were given care by 2 or more attendants. The difference of prevalence among
the two groups was found statistically significant ( x*>=22.13, p= 0.000).

Table-54: Prevalence of HAI by number of attendants

Number of HAI Total Test

Attendants Yes No Statistics

Uptol 7(2.8%) 243(97.2%) 250(100.0%)

2 and above 108(134%)  697(86.6%) 805(100.0%) X =22.13
p= 0.000

Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)

It is evident from the following table (Table-55) that significant difference was
found between the prevalence of HAI and the relationship of the pediatric
patients with their care givers. Lowest prevalence (8.3%) was found among
those patients who were given care by their mothers. Prevalence of HAl among
the pediatric patients who were attended by grandmother, father and other
person were 15.2%, 21.5% and 21.2% respectively.

Table-55: Prevalence of HAI by Relationship with the attendants of the
pediatric patients

Relatipn with the HAI Total .T.est
caregiver Yes No Statistics
Mother 65 (8.3%) 716(91.7%)  781(100.0%)
Grandmother 21(15.2%) 117(84.8%) 138 (100.0%) ¥2=23.209
Father 11(21.5%)  40(78.5%) 51(100.0%) 0= 0,000
Other person 18(21.2%)  67(78.8%) 85 (100.0%)
Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)
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It is evident from the following table (Table-56) that the prevalence of HAI
was significantly different with the differences of personal hygienic status of
the attendants. The highest (16.2%) prevalence was found among those patients
whose attendant’s personal hygienic status were very unhygienic and the
lowest (8.8%) prevalence was found among those patients whose attendant’s
personal hygienic status were adequately hygienic.

Table-56: Prevalence of HAI by Personal hygienic status of the attendants
of the patients

Per sonal hygienic HAI Total .T.est
status of the attendants Yes No Statistics
Adequately hygienic 20 (8.7%) 210(91.3%) 230 (100.0%)
Hygienic 17 (9.1%) 170(90.9%) 187(100.0%)
Average 28 (11.5%) 215(88.5%) 243 (100.0%) X*=3.948
Unhygienic 26 (11.9%) 193(88.1%) 219 (100.0%) p<0.05
Very unhygienic 24(13.6%) 152 (86.4%) 176 (100.0%)
Total 115 940 1055 (100.0%)

As per the following table (Table-57) apparently it seems that higher (11.9%)
prevalence of HAI was found among the pediatric patients who had been
treated by antibiotics within last three months than their counterparts (8.2%)
who had not been treated by antibiotics within last three months. But the
significance was not statistically significant.

Table-57: Prevalence of HAI by History of antibiotics within last 3

months

History of antibiotics HAI Total Test
within last 3 months Yes No otat Statistics
Yes 92 (11.9%) 681(88.1%) 773 (100.0%)

X?=2.985

0, 0, 0,

No 23(8.2%) 259 (91.8%) 282 (100.0%) 0>0.05
Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)

The following table (Table-58) shows that significantly higher (14.7%)
prevalence of HAI was found among the pediatric patients who had been
hospitalized within last three months than their counterparts (9.7%) who had
not been hospitalized within last three months.
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Table-58: Prevalence of HAI by History of Hospitalization within 3

months

History of HAI
Hospitalization Total St .T.e*
within 3 months Yes No atistics
Yes 37 (14.7%) 215(85.3%) 252 (100.0%)

X?>=4.876
No 78 (9.7%) 725(90.3%) 803 (100.0%) p= 0.027
Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)

It is evident from the following table (Table-59) that significantly higher
(20.4%) prevalence of HAI was found among the pediatric patients who had
undergone surgery within last three months than their counterparts (10.4%)
who had not undergone surgery within last three months.

Table-59: Prevalence of HAI by History of Surgery within last 3 months

History of Surgery HAI Total Test
within last 3 months Yes No Statistics
Yes 11(20.4%) 43(79.6%) 54(100.0%)

x2=5.255
No 104(10.4%) 897(89.6%) 1001(100.0%) p=0.022
Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)

4.1.4.3 Relationship with Treatment Factors
The relationship of the prevalence of HAI with treatment factors had been

discussed under following tables (Table-60 to Table-67):

The following table (Table-60) states that the higher prevalence (14.0%) of
HAI was found among surgical patients than their non-surgical counterpart
who had not undergone any sorts of surgery among whom the prevalence was
only 9.2%. The difference of prevalence of HAI with the difference of mgor
specialty of treatment was found statistically significant (x*=5.72, p= 0.012).
Table-60: Prevalence of HAI by Major specialty of treatment

Major specialty HAI Total _Tgst
of treatment Yes No Statistics
Medicine 63(9.2%)  621(90.8%) 684 (100.0%) ¥2=5.72
Surgery 52(14.0%) 319(86.0%) 371 (100.0%) p=0.012
Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)
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As per the following table (Table-61) it is seen that the prevalence of HAI was
significantly higher (20.5%) among the patients who had undergone surgery on
emergency basis than their counterpart (10.8%) who had undergone planned
routine surgery.

Table-61: Prevalence of HAI by M ode of decision for surgery

Mode of decision HAI Total Test
for surgery Yes No Statistics
Emergency surgery  25(20.5%) 97(79.5%) 122 (100.0%)

: 2=6.325
Planned routine X
Surgery 27(10.8%) 222 (89.2%) 249 (100.0%) 0=0.012
Total 52 (14.0%) 319 (86.0%) 371 (100.0%)

As per the following table (Table-62) highest prevalence (19.3%) was found
among the patients who had under gone gastro intestinal operation and other
than the non-surgical patients the lowest prevalence (8.1%) was found among
the patients who had under gone neurological operations. Significant difference
was found between the types of operations done and the prevalence of HAI.

Table-62: Prevalence of HAI by Types of operation done

. HAI Test
Types of operation Ves NG Total Statistics
Gastro-Intest. 23(19.3%) 96(80.7%) 119 (100.0%)

operation

Urogenital Operation 16(15.5%) 87(84.5%) 103 (100.0%)
Neurological 0 0 o) ¥2=13.816
operation 7(8.1%)  80(91.9%) 87(100.0%) x°=13.
Soft tissue Operation  4(9.8%)  37(90.2%) 41(100.0%) P=0.017
Others 2(9.5%)  19(90.5%) 21(100.0%)

None 63(9.2%) 621(90.8%) 684 (100.0%)

Total 115 (10.9%) 940(89.1%) 1055 (100.0%)

As per the following table (Table-63) it was found that there were differences
of prevalence of HAI with the differences of therapeutic procedure and this
difference was proved statistically significant. Highest (15%) prevalence of
HAI was found among those patients who were under catheterization and the
second (12.2%) prevalence of HAI was found among the patients who were
given nasogastric feeding.
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Table-63: Prevalence of HAI by Typesof Therapeutic procedure

Types of Therapeutic HAI Total Test
procedure Yes No Statistics
Catheterization 31(15.2%) 173(84.8%) 204(100.0%)

Nasogastric Feeding ~ 37(12.2%) 266(87.8%) 303(100.0%)
Nasogastric Suction 19(9.0%) 192(91.0%) 211(100.0%)

Biopsy 12(8.9%) 123(91.1%) 135(100.0%) X>=7.677
I ntubation/V entilation 7(8.7%) 74(91.3%) 81(100.0%) p>0.05
Endoscopic examin. 5(7.6%) 61(92.4%) 66(100.0%)
Others 4(7.3%) 51(92.7%) 55(100.0%)
Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)

The following table (Table-64) depicts that significantly higher (22.4%)
prevalence of HAI was found among the pediatric patients who were suffering
from immunosuppressive condition than their counterparts (10.1%) who were
not suffering from such conditions.

Table-64: Prevalence of HAI by Presence of Immunosuppressive

condition
Presence of HAI Test
I mmunosuppressive Total Statidti
condition Yes No atistics
Yes 15 (22.4%) 52 (77.6%)  67(100.0%)
2:
No 100 (10.1%) 888 (89.9%) 988 (100.0%) X - > 72t
p=0.022
Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)

It was evident from the following table (Table-65) that prevalence of HAI was
higher (18.6%) among the pediatric patients who were under
Immunosuppressive therapy than their counterparts (10.4%) who were not
under immunosuppressive therapy. The difference was found marginally
significant.

Table-65: Prevalence of HAI by Immunosuppressive ther apy

I mmunosuppressive HAI Total _T(_est
therapy Yes No Statistics
Yes 11(18.6%) 48(81.4%) 59(100.0%)

x%=3.858
No 104(10.4%)  892(89.6%)  996(100.0%) p= 0.049
Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)
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It was revealed from the following table (Table-66) only 8.0% of the pediatric
patients whose operation completed within one hour found affected by HAI.
On the other hand 15.9% of those patients had been affected by HAI who
needed more than one hour to complete their operation. The difference of
prevalence of HAI between these two groups was statistically significant. (x2
=3.9178, p< 0.05)

Table-66: Prevalence of HAI by Duration of Operation

Duration of HAI Total Test
Operation Yes No Statistics
Upto 1 hour 7(8.0%) 81(92.0%) 88(100.0%)

X?>=3.9178
Morethan 1 hour  45(15.9%) 238(84.1%)  283(100.0%) p< 0.05
Total 52 (14.0%) 319 (86.0%) 371 (100.0%)

It was aso found from the following table (Table-67) only 8.6% of the
pediatric patients were affected by HAI who had to wait for operation for up
to 3 days. From the second group 11.6% patients were affected by HAI who
had to wait for operation for 4 to 6 days. On the other hand 19.4% patients
were found to be affected by HAI who had to wait for operation for 7days or
more. The difference of prevalence of HAlI among these three groups was
found statistically significant. (x> =7.083, p= 0.029).

Table-67: Prevalence of HAI by Pre-operative Waiting period for

Operation
Waiting period for HAI Total _Tgst
Operation Yes No Statistics
Up to 3 days 10(8.6%) 106(91.4%)  116(100.0%)
410 6 days 11(11.6%) 84(88.4%) 95(100.0%) ¥2=7.083
7daysand more  31(19.4%) 129(80.6%)  160(100.0%) P=0.029
Total 52 (14.0%) 319 (86.0%) 371 (100.0%)

4.1.4.4 Relationship with Hospital Factors
The relationship of the prevalence of HAI with hospital factors had been
discussed under following tables (Table-68 to Table-73):
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The following table (Table -68) states that the prevalence of HAI was highest
(11.5%) in govt. hospital (DMCH) and lowest (9.6%) in profit based private
hospital (BMCH). In non-profit based private hospital (DSH) the prevalence of
HAI was in between these two (11.0%). But these differences of HAI among
the three hospitals were not statistically significant (x?>= 0.866, p>0.05).

Table-68: Prevalence of HAI by Ownership and size of the hospitals

Owner ship of HAI Total Test
hospital Yes No Statistics
Govt. (DMCH) 19 (11.5%) 146(88.5%) 165 (100.0%)

Non-profit based 0 0 0

private (DSH) 84 (11.0%) 681(89.0%) 765 (100.0%) ¥2= 0.866
Profit based Private 0 0 0 p>0.05
(BMCH) 12(9.6%) 113(90.4%) 125 (100.0%)

Total 115 (10.9) 940 (89.1) 1055 (100.0%)

As per the following table (Table-69) It is evident that that the prevalence of
HAI was significantly higher (14.2%) among those patients who were served
without adequate hand washing practice than their counterparts (7.0%) who
were served after adequate hand washing practice.

Table-69: Prevalence of HAI by Hand washing practice of the Doctors

Hand washing HAI

. Test
Broiigrcseofthe Ves NG Total Statistics
Adequately 34 (7.0%) 450 (93.0%) 484(100.0%)
practicing

x2=13.830

Not adequat. 0 0 0 N
practicing 81(14.2%) 490 (85.8%) 571(100.0%) p= 0.000
Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)

It is seen from the following table (Table-70) that the prevalence of HAI was
significantly higher (16.1%) among those patients who were served by the
doctors without using face mask than their counterparts (7.2%) who were

served by the doctors after using face mask properly.
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Table-70: Prevalence of HAI by Face mask using practice of the Doctors

Face mask using HAI Text
practice of the Total o
Doctors Yes No Statistics
Served by the
doctors with using 44(7.2%) 569(92.8%)  613(100.0%)
face mask

X2=20.877

Served by the p= 0.000
doctors without 71(16.1%) 371(83.9%)  442(100.0%)

using face mask
Total 115 (10.9%) 940 (89.1%) 1055(100.0%)

It is evident from the following table (Table-71) that the prevalence of HAI
was significantly higher (14.2%) among those patients who were served by the
doctors without wearing gown than their counterparts (8.9%) who were served

by the doctors after wearing gown practice properly.

Table-71: Prevalence of HAI by Gown Wearing practice of the Doctors

Gown Wearing HAI

i Test
ractice of the Total e
I{Ijjoctors Yes No Statistics

Served by the
doctorswithwearing 58 (8.9%) 596(91.1%)  654(100.0%)

gown
¥2=7.315

Served by the p=0.07
doctors without 57(14.2%) 344(85.8%)  401(100.0%)
wearing gown

Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)

The following table (Table-72) shows that the prevalence of HAI was
significantly different with the differences of cleanliness status of pillow cover
of the patients. The highest (16.3%) prevalence was found among those
patients whose pillow covers were very dirty and the lowest (7.5%) prevalence

was found among those patients whose pillow covers were very clean.
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Table-72: Prevalence of HAI by Cleanliness status of pillow cover of the

patients
Cleanlinessﬁatus HAI Total _T_&t
of pillow cover Yes No Statistics
Very clean 8 (7.5%) 98 (92.5%) 106(100.0%)
Clean 26 (7.6%) 315(92.4%)  341(100.0%)
Average 8 (8.1%) 91(91.9%) 99(100.0%) ¥x?=12.911
Dirty 48 (13.5%) 308 (86.5%)  356(100.0%) p=0.12
Very dirty 25(16.3%) 128(83.7%)  153(100.0%)
Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)

The following table (Table-73) shows that the prevalence of HAI was
significantly different with the differences of cleanliness status of bed sheet of
the patients. The highest (16.2%) prevalence was found among those patients
whose bed sheets were very dirty and the lowest (8.8%) prevaence was found

among those patients whose bed sheets were very clean.

Table-73: Prevalence of HAI by Cleanliness status of bed sheet of the

patients
Cleanliness status of HAI Total _Tfest
bed sheet Yes No Statistics
Very clean 10(8.8%) 103(9.1%)  113(100.0%)
Clean 25 (7.6%) 304(92.4%) 329(100.0%)
Average 11(8.7%) 116 (91.3%) 127(100.0%) x2=11.170
Dirty 45 (13.3%) 293(86.7%) 338(100.0%) p=0.025
Very dirty 24(16.2%) 124(83.8%)  148(100.0%)
Total 115 (10.9%) 940 (89.1%) 1055 (100.0%)

4.1.5. Impact of HAI on Treatment Outcomes
As the increase of hospital acquired infections proportionally increases the

LOHS, treatment cost, mortality and satisfaction level, so these outcomes had
been considered as the impact or consequences of HAI in this study.
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As per the following table (Table-74) it could be stated that satisfaction level of
the respondents were found significantly different with the differences of
prevalence of hospital acquired infections. Highest number (62.6%) of the
respondents from non-HAI group was found satisfied whereas highest number
(40.0%) of the respondents from HAI group was found highly dissatisfied.

Table-74: Satisfaction level of the respondents by Prevalence of HAI

Satisfaction level

HAI | | .
Highly Dis- _— Highly Total
Satus  pietisfied  saisfied  AvVerage  Salisfied oy
A 46 39 3 15 12 115
(40.0%)  (33.9%) (26%) (134%) (10.4%) (100.0%)
Non- 19 18 33 588 282 940
HA 2.0%)  (1.9%) (35%) (62.6%) (30.0%) (100.0%)
ot 65 57 36 603 294 1055
62%)  (54%) (34%) (57.2%) (27.9%) (100.0%)
Test Statistics ¥2= 492.320, p=0.000

It is evident from the following table (Table-75) that outcome of the treatment
was found significantly different among the HAI and non-HAI patients.
Among the non-HAI patients cure rate was 97.1% but among the HAI patients
the cure rate was only 89.6%. Reversely higher mortality (10.4%) was found
among the patients who had been affected by HAI and among the Non-HAI
patients the mortality was only 2.9%. Mortality among the HAI and Non-HAI
patients was found significantly significant.

Table-75: Outcome of the treatment by Prevalence of HAI

HAI Outcome of the treatment Total Test
Status Death Cure ota Statistics
HA 12 (10.4%) 103 (89.6%) 115(100.0%) y2=
Non- 28 (2.9%) 912 (97.1%) 940(100.0%) 1616
HAI _

p=0.000
Total 40 (3.8%) 1015 (96.2%) 1055 (100.0%)
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Figure-11: Normality test of L ength of Hospital Stay (L OHS)
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As per the above normality test done on Length of Hospital Stay the data were

not normally distributed so the non-parametric Mann-Whitney U test was done.

As per the following table (Table-76) Length of hospital stay was found

significantly associated with the prevalence of Hospital Acquired Infection

(HAI).

Table-76: Length of Hospital Stay by Prevalence of HAI

Ranks of Mann-Whitney U test

Hospital acquired N Mean Sum of
infection Rank Ranks
Length of Yes 115 789.20 90757.50
hospital
stayin6 | ng 940  496.05 466282.50
groups
Total 1055
Test Statistics Mann-Whitney U: 24012.500, Asymp. Sig. (2-tailed): .000
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Figure-12: Nor mality test for treatment cost
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As per the above normality test done on treatment cost done the data were not
normally distributed so the non-parametric Mann-Whitney U test was done. As
per the following table (Table-77) the treatment cost was found significantly
associated with the prevalence of Hospital Acquired Infection (HAI).

Table-77: Treatment Cost by Prevalence of HAI

Ranks of Mann-Whitney U test

Hospital acquired N Mean Sum of
infection Rank Ranks
Treatment Yes 115 740.87 85199.50
cost
in 4 groups No 940 501.96 47184050
Total 1055

Test Statistics  Mann-Whitney U: 29570.500, Asymp. Sig. (2-tailed): .000

As per Kruskal Walis test the following table (Table-78) reveals that the
Length of Hospital Stay was found significantly associated with the types of
Hospital Acquired Infection (HAI).
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Table-78: Length of Hospital Stay by Typesof HAI

Ranks of Kruskal Walistest

Typeof HAI N Mean Rank
Surgical wound infection 26 24.37
Urinary Tract Infection 24 62.25
Length of Septicaemia/Bacteraemia 17 77.74
hospital stay Skin and soft Tissue Infection 14 61.50
in 6 groups Respiratory Tract Infection 13 73.50
Cannula associated infection 9 54.28
Others 12 76.33

Total 115

Test Statistics: Kruskal Wallis Test- 39.635, Asymp. Sig. .000

As per Kruskal Walis test the following table (Table-79) reveals that the
Treatment Cost was found significantly associated with the types of Hospital
Acquired Infection (HALI).

Table-79: Treatment Cost by Types of HAI

Ranks of Kruskal Walistest

Typeof HAI N M ean Rank
Surgical wound infection 26 15.71
Urinary Tract Infection 24 37.52
Treatment Septicaemial Bacteraemia 17 57.18
Cost Skin and soft Tissue Infection 14 90.86
in 4 groups Respiratory Tract Infection 13 90.92
Cannula associated infection 9 87.89
Others 12 95.33
Total 115
Test Statistics Kruskal Walistest: 99.635,df-6 Asymp. Sig. .000

4.1.5. Loqistic Regression analyss:

Logistic regression analysis had been shown in the following two tables to

measure the independent risk for occurring HAL.
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4.15.1 Regression analysis (Table-80) showing the likelihood of
occurring HAI for socio-demographic and treatment factors:

4.1.5.1.1 Age and likelihood of hospital acquired infection:

Compared to 11 — 15 years old respondents, 1 year old respondents have 4.1
times the likelihood of hospital acquired infection; 2-5 years old respondents
have 2.9 times the likelihood of hospital acquired infection and 6-10 years old
respondents have 1.2 times the likelihood of hospital acquired infection. Thusit
IS seen that as age of the respondents’ decreases likelihood of hospital acquired
infection increases. Odd ratio for the age groups 1 year and 2-5 years are
statistically significant but for the age group 6-10 years, it is not.

4.1.5.1.2 Income group and likelihood of hospital acquired infection:
Regarding income group and likelihood of hospital acquired infection,

respondents falling in the 1% Income Quartile have 2.2 times the likelihood of
hospital acquired infection as last (4") Income Quartile. Respondents falling in
the 2™ Income Quartile have 2.7 times the likelihood of hospital acquired
infection as last (4") Income Quartile. Respondents falling in the 3" Income
Quartile have .9 times the likelihood of hospital acquired infection as last (4™)
Income Quartile. It is seen that as income decreases, the likelihood of hospital
acquired infection increases excepting the 3 Income Quartile where the
likelihood is a little less than the highest Income Quartile. Odds ratio for the 2™
income quartile is statitically significant but the odds ratio for the 1% and 3"
guartiles are not statistically significant.

4.1.5.1.3 Gender and likelihood of hospital acquired infection:
Gender and likelihood of hospital acquired infection females have 1.4 times the

likelihood as males; but it is not statistically significant.

4.1.5.1.4 Duration of operation and likelihood of hospital acquired
infection:
Compared to respondents with 1 hour duration of operation, respondents whose

operation time was 2-3 hours have 1.4 times the likelihood of hospital acquired
infection, respondents whose operation time was more than 3 hours have 1.7
times the likelihood of hospital acquired infection. Thus as duration of
operation increases, likelihood of hospital acquired infection also increases.

But the odds ratio for none of the groupsis statistically significant.
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4.1.5.1.5 Waiting time and likelihood of hospital acquired infection:
Respondents with 4-6 days waiting time have dightly less (0.8 times)

likelihood of hospital acquired infection compared to those with less than 4
days waiting time. On the other hand respondents with more than 6 days
waiting time have 1.4 times likelihood of hospital acquired infection. However,
the odds ratios are not statistically significant.

4.1.5.1.6 LOHS and likelihood of hospital acquired infection:
Length of hospital stay more than 5 days increases the likelihood that someone

will have hospital acquired infection by 3.5 times as hospital stay more up to 5
days. Theresult is statistically significant.

Table-80: Logisticregression for predicting independent risk of socio-
demographic and treatment factorsfor developing of HAI
Variablesin the Equation

B S.E. Wald df Sig. Exp(B)
Ageinyears 9.521 3 .023
1 year 1.413 562 6.332 1 012 4.109
2-5years 1.053 535 3.871 1 .049 2.865
6 — 10 years 216 .648 11 1 739 1.241
11 - 15 years rc
Income Quartile (taka) 8.533 3 .036
Q1:< 11000 taka 778 454 2.937 1 .087 2.176
Q2:>=11000 - <16000 1.010 444 5.178 1 .023 2.744
Q3:>=16000 - <20000 -.101 535 .035 1 .851 904
Q4:>=16000 - <20000 rc
Gender
Female 352 .326 1.170 1 279 1.422
Male rc
Duration of operation 337 2 .845
1 hour rc
2 -3 hours 361 761 225 1 .635 1.434
4 hours 522 .900 337 1 562 1.686
Waiting timein days .956 2 .620
Up to 3 days rc
4 - 6 days -.193 730 .070 1 792 .825
7 - 10 days 336 771 190 1 .663 1.400
Length of hosp stay
Upto 5 days rc
Above 5 days 1.259 .633 3.954 1 .047 3.522
Constant -4.89 901 29.55 1 .000 .007

a. DV: ha (Hospital acquired infection), b. IDV: agegr, inc_quartile, Sex,
durop, waiting_time, lohstay. c: rc- Reference category
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4.15.2 Regression analysis (Table-81) showing the likelihood of
occurring HAI for patient’s factors:

4.1.5.2.1 Number of visitorsand likelihood of hospital acquired infection:
Compared to 1 visitor, 2 or more visitors have 2.4 times the likelihood of

hospital acquired infection. Thus it was seen that as number of the visitors
increase likelihood of hospital acquired infection increases. Odd ratio for 2 or
more visitors (2.478) was statistically significant.

4.1.5.2.1 Number of attendants and likelihood of HAI
Compared to 1 attendant, 2 or more attendants have 21.8 times the likelihood

of hospital acquired infection. As number of the attendant increase likelihood
of hospital acquired infection highly increases. Odd ratio for 2 or more
attendant (21.884) was strongly statistically significant.

4.1.5.2.1 Hemoglobin levels of the pediatric patients and likelihood of
hospital acquired infection:
In the same time severe and moderately anemic group of pediatric patients

were found to 6.1 times the likelihood of hospital acquired infection than there
mild anemic and normal counterpart. So, as the level of hemoglobin level
decreases likelihood of hospital acquired infection highly increases. Odd ratio
for severe and moderately anemic patients (6.10) was found statistically
significant.

Table-81: Logisticregression for predicting independent risk of patient’s
factorsfor developing of HAI

Variablesin the Equation

Number of visitors B .E. Wald df Sig. Exp(B)

1(rc)
More than 1 .907 327 7.719 1 .005 2.478

No. of attendants
1(rc)
Morethan 1 3.086 412 55.974 1 .000 21.884

Hb leve

Severe and moderate
anemic

Mild anemic and
normal group

1.810 272 44.161 1 .000 6.109

rc

Constant -6.237 480  168.654 1 .000 .002
a.Dependent variables: ha_r , b. Independent variables: visitgrprl ,attengrpr, hbgrprl
c: rc Reference category
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4.2 Discussions

The findings of the study titled- “Hospital Acquired Infections among the
Pediatric Patients in Tertiary Level Hospitals of Dhaka City: Extent,
Determinants and, Impact on Cost and Hospital Management” was discussed
in the following sections in contrast with the finding of the others surveys and
studies published in different national and international journals. The results of
this study clearly indicated that HAIs impose a substantial burden on tertiary
level hospitals, on infected patients and their informal care givers. The results
provided important information on the nature, magnitude and distribution of

the economic burden.
4.2.1 Extent of HAI:

It was found from this study that the overall prevalence of Hospital Acquired
Infection (HAI) among 1055 pediatric patients admitted in al the three

hospitals under study was (Figure-6) 10.9%, and overall incidence of HAI in
all the three hospitals was 7.5 per 1000 hospital days (Table-34). Prevalence
of HAI was 18.9% in Gulandaz’s study among all age groups of patients in
tertiary level hospitals.ZAfter five years, Khan M.H. found that the prevalence
was 15.5% in his study on similar group of patients in a selected tertiary level
hospital.?® Sharif found in his study that 54 (13.8%) respondents developed
hospital-acquired infection out of 456 admitted patients.® Comparing the
findings of the present study with the above mentioned previous studies, it can
be concluded that the prevalence of HAI in the tertiary level hospitals of our
country is declining to some extent. The findings of the present study were
amost similar with a seven day period prevalence survey in Switzerland that
included all patients in acute, sub-acute and chronic care settings. Overall
prevalence of NI of that study was 11.3% in the 1928 patients studied, and
ranged from 0% in ophthalmology to 23% in critical care units.® In other study
in Denmark it was found that during the study period, 10.9% (55/506) patients
(95% Cl 8.2-13.6) developed one or severa HAI during admittance. The
overall incidence of HAI was 7.1 (62/3,568) per 1000 bed days at risk (95% ClI
1.4-2.2). ¥ In amulti country study at paediatric oncology hospitals in Europe
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on 5,031 patients, 12% of the patients were found to develop nosocomial
infections. The overall incidence of nosocomial infections during study period
was 6.27 infections per 1,000 patient days.”* In a study at paediatric hospital in
England 7.8% (95% CI: 7.0, 8.6) of patients were identified during the in-
patient phase as having acquired one or more HAIs.92WHO reported that out of
every 100 hospitalized patients at any given time, 7 in developed and 10 in
devel oping countries will acquire at least one health care-associated infection.™
It is obvious from the above references that, in global perspective the
prevalence and incidence of HAI is declining with time. In our country though
it is declining from the previous rate but it is still higher especialy in the
pediatric patients than that of developed countries at present.

4.2.1.1 Extent of HAI and Types of Hospitals:

The three hospitals under study were different by ownership and size (bed

strength). Dhaka Medical College Hospital (DMCH) is a government owned

hospital and larger than the other two hospitals under study. Dhaka Shishu

Hospital (DSH) is a non-profit based private hospital and Bangladesh Medical

College Hospita (BMCH) is a profit based private hospital; these two
hospitals are smaller than DMCH. Highest prevalence (11.5%) of HAI was
found in DMCH and the lowest (9.6%) was in BMCH, In DSH the prevalence
of HAI was 10.9% (Table-33). Apparently it was found that the prevalence of

HAI was different among the three hospitals. But the difference of the
prevalence of HAI with the difference of the ownership of hospitals was not
proved statistically significant (Table-68). The incidence of HAI was aso
different in the three hospitals, highest incidence of HAI (8.1 per 1000 bed-
days) was found in DMCH and the lowest incidence (6.8 per 1000 bed-days)
was found in BMCH. The incidence (7.5 per 1000 bed-days) of HAI in DSH
was in between these two hospitals (Table-34). The findings of the present
study was supported by a nosocomial survey on 28643 admitted patients in
Australia that found significant association of infection rates with size and
ownership of hospitals. The nosocomia infection prevalence rate increased
from 4.2% in hospitals with 50-99 beds to 7.6% in hospitals with 500 or more
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beds. After adjusting for hospital size, public hospitals had significantly-higher
prevalence (10.6%) of nosocomial infection than did private hospitals
(6.3%).%3 In a point prevalence survey in Europe it was also found that the
prevalence of HAIs varied according to the hospital type and varied
considerably within each hospital type. Primary hospitals recorded the lowest
HAI Prevalence of 4.8% (median HAI prevalence 3.9%, IQR 1.9-6.1%), in
secondary hospitals HAI prevalence was 5.0% (median HAI prevalence 4.5%
IQR 2.7-6.8%), in tertiary hospitals 7.2% (median HAI prevalence 6.9%, IQR
4.0-9.7%) and in specialized hospitals 6.0% (median HAI prevalence 4.0%,
IQR 1.6-6.7%).%* Oli AN in a study on relative prevalence of hospital-acquired
infections in Nigeria found HAIs having more prevalence in government
hospitals compared to other hospitals.®® As per research design it was not the
view of the present researcher to compare the prevalence among the three
hospitals under study but still in the analysis process it was found that there
was some differencesin terms of prevalence among the three hospitals though
it was not statistically proved. But the findings regarding difference of
prevalence of HAI among the three hospitals under study had been supported
by the previous studies in different parts of the world.

4.2.1.2 Extent of HAI and M ajor specialty of Treatments:

The present study was conducted on pediatric patients of both the medicine and
surgery specialty. The prevalence of HAI was found higher (14.0%) among the
surgical patients than the patients of medicine specialty who had not undergone
any surgery among whom the prevalence was only 9.2% (Figure-7&8). The
difference of prevalence with the difference of major specialty of treatment was
found statisticaly significant (Table-60). The pediatric infectious disease
journal of European society during their 4-year period study on 78,120 patients
found occur 4,684 nosocomial infections. Prevalence of nosocomia infections
varied from 0.17% to 14.0% on different wards or services. The highest rates
(>5.6) were found in the surgery units.® As per a study published in American
journal of infection control it was found that the patients with surgery had a

statisticaly significantly higher prevalence (11.4%) of HAI than the group
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without surgery (P <.001).%” As the chance of exposure of the body tissue and
fluids to the external environments for the surgery patients is much higher than
the non-surgical patients, so it is usual and logical that they would have the
higher chance to be infected by hospital acquired infections. But the proportion
could be minimized by strictly following WHO guidelines for safe surgery and
by taking appropriate precautions in different stages of surgery.

4.2.1.3 Extent of HAI and Sites of infections:

As per the findings of the present study (Figure-9) it was found that highest
number (24%) of the pediatric patients was affected by Surgica Wound
Infection (SWI) and the lowest number (7%) was affected by Cannula
Associated Infection. Second highest number (21%) of patients was affected by

Urinary Tract Infection (UTI). Septicemia or Bacteremia was represented by
15% HAI patients. Skin & Soft Tissue Infection (SSTI) and Respiratory Tract
Infections (RTI) were represented by 12% and 11% patients respectively.
Sharif MSH found in his study that only four types of HAI were found among
the respondents such as; 64.8% Surgical Site Infection (SSI) followed by 22.0%
Urinary tract infection (UTJ), 9.3% Respiratory infection (RI) and 3.7% Skin
and Soft tissue Infection (SST1).8 As per an US study on 110709 patients with
6290 nosocomia infections bloodstream infections (28%), pneumonia (21%),
and urinary tract infections (15%) were most frequent and were almost always
associated with use of an invasive device.® Sydnor ERM found in his study
that the respiratory tract was the most common site of infection, followed by
bloodstream, surgical wound, and urinary tract infection.®® In a study of US
oncology society it was found that Bloodstream infections- 28%, Ventilator-
associated pneumonia-21%, Urinary tract infection (UTI)-15%, Lower
respiratory infection-12%, Gastrointestinal, skin, soft tissue- and cardiovascular
infections- 10%, Surgical-site infections- 7% and ENT infections-7%.1° In a
study on 4684 paediatric patients it was found that the proportional frequencies
of the sites of infections were: 35% gastrointestinal; 21% bacteremia; 16%

respiratory (10% upper, 6% lower); 7% postoperative wound; 6% urinary tract;
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5% skin (32% of these skin infections were related to intravascular lines); 5%
eye; 3% cerebrospinal fluid; and 2% other.%® As per WHO facts sheet regarding
global survey on hospital acquired infections, urinary tract infection is the
most frequent health care-associated infection in high-income countries,
surgical site infection is the leading infection in settings with limited resources,
affecting up to one-third of operated patients; this is up to nine times higher
than in developed countries.’®* The variation of proportions of the sites of
infections in different studies might be due to differences of study population,
sample size and research design. Geographical differences and time gap
among the studies had also played some roles in revealing the different
proportions of the sites of infections in different studies.

4.2.1.4 Extent of HAI and isolated Micr o-or ganism:

It was found in the present study (Figure-10) that out of 115 HAI patients
highest number (38.3%) were affected by Staphylococcus aureus and the
lowest number (6.1%) was affected by Srteptococcus Pneumonae. Second
highest number (20%) of patients was affected by E Coli. Pseudomonas and
klebsiella were responsible for infecting 13.9%, 8.7% and 7.8% patients
respectively. Only 5.2% patients were being infected by other types of
microorganisms. Sharif MSH also found in his study that Staphylococcus
aureus was responsible for occurring infections in 29.6% cases which was
followed by E Coli and Ps aerogenosa by 27.8%.%8 Khan HA, of National
Hedthcare Safety Network along with Centers for Disease Control for
surveillance has classified nosocomial infection the micro organisms involved
In hospital-acquired infections include Streptococcus spp., Acinetobacter spp.,
enterococci, Pseudomonas aeruginosa, coagulase-negative staphylococci,
Staphylococcus aureus, Bacillus cereus, Legionella and Enterobacteriaceae
family members, namely, Proteus mirablis, Klebsiella pneumonia, Escherichia
coli, Serratia marcescens.’®? In a study in Ethiopia a total of 42 bacteria
pathogens were identified of which S. aureus was the leading isolates
accounting 26.2% followed by E. coli and Coagulase negative Staphylococcus
species each 21.4%. Nearly 100% of Gram positive and 95.5% of Gram

Dhaka University Institutional Repository 125



Chapter - Foarn: Discussion

negative bacterial isolates showed resistance against two or more antimicrobial
drugs.® A study in Erie County Medical Center, New York, it was found that
Overdl, Staphylococcus aureus and enterococci were the most commonly
identified colonizing organisms. Escherichia coli and Pseudomonas aeruginosa
were the most commonly identified colonizing gram-negative bacilli.1%
Razine R in a study in Morocco found that Staphylococcus was the organism
most commonly isolated (18.7%) among the patients affected by hospital
acquired infections.’® Most of the previous studies were conducted to explore
the details about micro biological aspects in relation with HAI, where as the
prime view of the present study was to find out the extents, determinants and
impacts of HAI. Even though the findings of the previous studies are almost in
the same line of the present study though there are some variations in
proportion of role of the microorganisms in occurring HAI. These variations

may happen due to the variation of time, study places and study subjects.
4.2.2 Relationship of HAI with Contributing Factors:

4.2.2.1 Socio demogr aphic Factors:

4.2.2.1.1 Prevalence of HAI versus Age of the pediatric patients-

As per the age distribution (Table-1) it was found that highest number (46.7%)
belonged to the age group of up to 5 years and the lowest number (26.0%)
belonged to the age group 6-10 year. In the regression analysis (Table-76)
compared to 11-15 years old respondents, 1 year old respondents have 4.1
times the likelihood of hospital acquired infection; 2-5 years old respondents
have 2.9 times the likelihood of hospital acquired infection and 6-10 years old
respondents have 1.2 times the likelihood of hospital acquired infection. Thus
it is seen that as age of the pediatric patients decrease likelihood of hospital
acquired infection increases. Odd ratio for the age groups 1 year and 2-5 years
are statistically significant. In a previous study in our country by Bhuiyan MU
found that, the children < 1 year of age were more likely to develop hospital-
acquired infection than older children.X%® But Sharif MSH in his study on adult
population found that age had no significant relationship in the occurrence of
HAI.88 In another study coducted by BCCP found that Significantly higher
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number of younger infants (>02 months of age) (case-13.4%, control-7.2%)
were found to suffer by respiratory problems than their counter part whose age
was >2 months (case-10.5%, control-7.0%).1%” But in a study in Denmark they
found no significant correlation of the overall risk of HAI with age.l® In
severa studies it was found that the relationship of hospital acquired infections
with the age was changed with the change of the types of infections. In a study
in European hospitals it was found that infections were most common in
patients <23 months (prevalence: 11.5%), less common in the 2-4 years age
group (prevalence: 3.6%) and occurred least frequently in patients >5 years
(prevalence: 2.6).%* In another study in USA on pediatric patients it was found
that primary bloodstream infections and surgical site infections were reported
more frequently in infants aged 2 months or less as compared with older
children. Urinary tract infections were reported more frequently in children >5
years old compared with younger children.®” In the present study variation of
prevalence of HAI with the difference of age group was estimated, but the
variation of the types or sites of HAI with the difference of age group had not
been taken in to consideration. On the basis of the present study it is not
possible to comment that which type of HAI is higher in what age groups. So,
further study could be conducted with the view to measure the vulnerability of

the age groups to different types of infections.

4.2.2.1.2 Prevalence of HAI versus Gender of the pediatric patients-

As per Figure-1 it was found that majority (53.5%) of the patients was male
and remaining (47.5%) were female. Though apparently it was found that the
prevalence of HAI was more (11.8%) in female than their male counterpart
among whom the prevalence was 10.1%. But as per cross table analysis (Table-
39) the difference was not found statistically significant. As per regression
analysis (Table-80) on gender and likelihood of hospital acquired infection,
females had 1.4 times the likelihood as males to be infected by HAI; but the
increased likelihood was not proved statistically significant. Sharif MSH in his
study on adult population also found that gender had no significant relationship

in the occurrence of HAIL.8 In a study in Denmark it was also found that there

Dhaka University Institutional Repository 127



Chapter - Foarn: Discussion

was no significant correlation of the overall risk of HAI with gender of the
respondents.'® Though it was not statistically significant but apparently higher
number of female babies were found to be infected by HAI, this weak finding
is dill enough to draw the attention of the society towards the more
vulnerability of the female babies to infections than that of their male

counterpart.

4.2.2.1.3 Prevalence of HAI versus Religion of the pediatric patients-

Most of the respondents (86.4%) (Figure-2) were Muslim and only 9.3%
were Hindus by religion. Among the Muslims the prevalence was lowest
(10.7%) and in other religion it was highest (13.0%), though apparently it was
seen that there were some differences of the prevalence of HAI in different
religious groups but these differences were not statistically significant (Table-
40). Sharif MSH in his study on adult population also found that religion had
no significant relationship in the occurrence of HAIL® B. Allegranzi
commented in the World Alliance for Patient Safety of WHO that the cultural
background and even religious beliefs can play an important role in hindering
good practices which may subsequently increase the chance of transmission of
infection either in hospital or in community.® In the above mentioned study
the researcher commented regarding religious believes but he did not try to
establish any relationship between the religion and the probability of
transmission of different types of infections. Even after rigorous searching no
such study was available that was conducted with the view to find out the
relationship between religion and prevalence of HAI. Strong ethical issues
might be the probable reason behind that.

4.2.2.1.4 Prevalence of HAI versus Parent’s education -

As per Table-2 and Table-3, only 8.3% mothers and 9.5% fathers had
graduation or higher level education. And on the other hand 28.2% mother and
16.4% father had no formal education. Regarding prevalence of HAI 16.1%
children of the non-educated mothers and only 7.9% children of the mothers
were found to be affected by HAI. The relationship of prevalence of HAI
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mother’s education was found significant (Table-41). Similarly 15.6% children
of the non-educated fathers and only 7.0% children of the graduation and above
level educated fathers were affected by HAI. The prevalence of HAI was also
found significantly different with the differences of education levels of fathers
(Table-42). In a US study on organ transplantation pediatric patients it was
found that educational level of children’s mothers had no significant correlation
with the late post-transplantation infection (p=0.45). Neither maternal (p=0.59)
nor paternal (p=0.607) education had significant effect on the late post-
transplantation mortality.!© As the patients having organ transplantation are
usually given intensive care with high precaution by the service providers of
the hospital, so the role of parents and care givers are not so much important in
the occurrence of hospital acquired infections among those patients. Probably
for this reason in the above mentioned study, no significant relationship was
found between mother’s education and the occurrence of post-transplantation
infection. But in a study on pediatric patients in Argentina the rate of
nosocomia infection was found significantly higher (63/611 vs 14/470;
P<.001) among the children of less educated parents (both father and mother)
than that of their more educated unterpart.!*' So, it was evident that parents
education exerts role as a factor in the occurrence of hospital acquired
infections. It was also found that mother’s education had more significant
relationship with the prevalence of HAI, So, more attention should be given to
increase mother’s education level.

4.2.2.1.5 Prevalence of HAI versusParent’s Occupation -

As per table-4 and table-5 majority of the mothers (69.9%) were housewives
and nearly one third (29.9%) of the father of the pediatric patients were farmer.
Prevalence of HAI was highest (11.7%) among the pediatric patients whose
mothers were factory workers and lowest (10.0%) among the patients whose
mothers were service holders; the difference of prevalence of HAI was not
statistically significant (Table-43). In relation with father’s occupation highest
prevalence of HAI (18.0%) was found among the pediatric patients whose

fathers were engaged in nonspecific occupation and lowest (9.8%) among the
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children of service holder fathers. Here also the difference was statistically
non-significant (Table-44). Sharif MSH in his study on adult population also
found that there was no significant relationship between occupation and
hospital acquired infections (x?=2.44)%. Ahmed AEA in a study in Egypt found
that the maority of the mothers of pediatric patients affected by hospital
acquired infections were housewives and 5.0% of them were professionals.
More than one quarter of the fathers were skilled workers, 21.1% were
agricultural workers, 18.6% were professionals and 16.5% of them worked in
sales and services.'? Almost similar findings were found in astudy on RTI of
pediatric patients and smoking habit of the parents conducted by a researcher of
BCCP in our country. He found difference of suffering from respiratory
problems in pediatric patients with the parent’s occupation. The difference was
significant for the parents who were engaged in service (p<0.05), business
(p<0.001) and household work (p<0.001), but the difference was not found
significant among the respondents who were engaged in daily labor.1%” The
reason of the finding of the above mentioned study probably due to less
opportunity of the daily laborer to be close contact with their kids.

4.2.2.1.6 Prevalence of HAI versusParent’s smoking habit -

Regarding parent’s smoking habit of the parents of the pediatric patients under
study it was found that 96.6% mothers and 43.1% fathers were non-smoker
(Table-6 &7). Regarding prevalence of HAI, 25% children of the regular
smoker mothers and only 10.5% children of the non-smoker mothers were
found to be affected by HAI. The prevalence of HAI was found significantly
higher among the children of smoker mothers than the children of non-smoker
mothers (Table-45). Similarly 16.3% children of the chain smoker fathers and
only 8.2% children of the non-smoker fathers were found to be affected by
HAI. The prevalence of HAI was also found significantly higher among the
children of smoker fathers than the children of non-smoker fathers (Table-46).
In astudy in BCCP it was found that significantly higher number of infants of
smoker parents was found to suffer from respiratory problems than the infants

of non-smoker parents.!’ In a study in Denmark analyzing the impact of
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potential HAI predisposing factors, they found no significant correlation
between the overall risk of HAI and alcohol, tobacco or drug abuse.!® A study
in USA on tobacco use and bacterial infection it was found that active smokers
and those exposed to secondhand smoke are at increased risk of bacteria
infection.’® As per a study on passive smoking and the outcome of infection,
abundant data indicated that children exposed to environmental tobacco smoke
including parental smoking suffered from more severe infections.*'* Hwang SH
on the basis of his research on Environmental tobacco smoke and children's
health concluded that passive exposure to tobacco smoke significantly
contributes to morbidity and mortality in children.!’> The objectives and
population of none of the previous studies were similar with the present study,
and even after rigorous searching the similar studies could not be made available.
More over recommendation of the findings of the available studies were not in
the same line. Some of the studies found that passive smoking had no relationship
with the occurrence of infection, and another studies commented that passive
smoking contributed in increasing morbidity and mortality in children, but they
had no specific comment regarding hospital acquired infections. In the present
study maternal smoking was found to be more significant role than the paternal
smoking in occurring HAI. Probable reasons of this difference might be closeness
and duration of exposure, which is definitely more in case of the children of
smoker mother than that of their smoker fathers. This finding might be claimed as
new one in the field of research, which could be established in further studies by
following appropriate study design.

4.2.2.1.7 Prevalence of HAI versus Monthly Family Income-

As per Table-8 it was found that highest number (29.7%) of the respondents
belonged to the group of having monthly family income from Tk. 15,001/ - to-
Tk. 20,000/- and the second highest number of the respondents (28.5%) were
representing the group of having monthly family income from Tk. 10,001/ - to-
Tk. 15,000/-. The lowest (up to Tk. 5,000/-) and highest (from Tk. 25,001/-to-
30,000/-) income groups were represented by only 6.7% and 10.0%
respondents respectively. As per the regression analysis (Table-80) it was
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found that as income decreases, the likelihood of hospital acquired infection
increases excepting the 3 Income Quartile where the likelihood is a little less
than the highest Income Quartile. Odds ratio for the 2™ income quartile is
statistically significant but the odds ratio for the 1 and 3 quartiles are not
statisticaly significant. Sharif MSH in his study among all age group also
found no significant relationship between family income and hospital acquired
infections.® But Ahmed AEA in Egypt found that 38.7% of the parents of
pediatric patients those had been affected by nosocomial infections were
poorest according to the wealth index.*'? As per WHO Bulletin on ‘The burden
of health care-associated infection worldwide’- the burden of HCAI is severa
fold higher in low- and middle-income countries than in high-income ones and
also in the poorer section of people of all countries.*® Another study in Indiait
was found that patients with MRSA had significantly lesser family income and
lower education levels compared to patients without MSSA.YY" Sarah S
commented in his book that rates of nosocomia infections is higher in
developing countries and among the low income groups in developed
countries.'® The previous studies were more concern about the economic status
of the country than the house hold family income, because the role of the state in
much more important than that of the family to prevent HAI. But the prime focus
of the present study was to find out the relationship of the total monthly income
with the prevalence of HAI. Even though, some of the previous studies supported
the findings of the present study. So, it can be concluded in such away that if the
national economy would be stronger the household income is expected to be
increased which will ultimately decrease the prevalence of HAI.

4.2.2.1.8 Prevalence of HAI versus Family size -

As per figure-3 it was found that maority (58%) of the pediatric patients
belonged to the smaller family (up to 5 members) and only 42% patients
belonged to bigger family (more than 5 members). Prevalence of HAI was
found significantly higher (12.9%) among the pediatric patients of bigger
family than that of the smaller family where it was only 8.1% (Table-47). But
Sharif MSH in his study on adult population found that family size had no
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relationship with prevalence of HAI (x?=3.67).%8 Strachan DP in London found
variations of infections between larger and smaller families.!*® Ujunwa FA in
Nigeria found significant relationship of hospital acquired ARI in under-five
children with large family size.!?° In several other studiesin different countries,
the prevalence of HAIl was found independent to the family size of the
respondents. Probable reasons of significant relationship in this study might be
that the parents of the larger family would have less time and opportunity to
care the admitted baby under this study.

4.2.2.1.9 Prevalence of HAI versusL ocation of Residence -

In the present study majority of the respondents 46.7% came from rural aress.
Respondents came from semi-urban and urban areas were 35.3% and 18.0%
respectively (Table-9). Apparently it was found that there was difference of
prevalence of HAI among the rural (10.1%), semi urban (11.0%) and urban
(12.6%) pediatric patients but there was no evidence of significances of this
difference (Table-48). In a study conducted by BCCP it was found that there
was difference of suffering among the case and control from respiratory
problem in all the study area of urban, semi-urban and rural areas. The
statistical results were found significant variations of infant suffering from
respiratory problem between case and control and within each area.!” Ahmed
AEA in Egypt found in his study that about three quarters of the hospital
acquired ARI patients among under five children came rura areas.!'? Ujunwa
FA in Nigeria found significantly higher hospital acquired ARI in under-five
children living in the urban area!® Yadav S, in Nepal found that there was
statisticaly significant association between hospital acquired ARI and rural
environment (p<0.001).*2 It’s really difficult to relate the geographical
location with the prevalence of HAI. Reports of the previous studies are almost
conflicting. Some researchers found higher rate of infections in rural patients
and some others found almost reverse findings. The situation of opposite
findings might happen because; the rural urban gap regarding health and other

facilities might not be similar in different countries under studies.
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4.2.2.2 Relationship with Patient’s Factors

4.2.2.2.1 Prevalence of HAI versusBirth history of the pediatric patients-
More than a quarter (25.8%) of the pediatric patients under study was born by
caesarean section operation and nearly three quarters (74.2%) were born by
normal vaginal delivery (Figure-4). Prevalence of HAI was found higher
(14.7%) among the pediatric patients who were born by CS operation. It was
only 9.6% among those patients who were born by normal vaginal delivery.
The difference of prevalence was found statistically significant (Table-49). In a
previous study on mode of delivery and other risk factors to HAI incidence of
E. coli infections was 5.4% and 2.0/1,000 patient-days. In that study the
occurrence of E. coli infections was found depended significantly on the mode
of delivery and varied between 3.9% and 17.9%. Multivariate analysis took
into account the combined effect of demographic data (gender, gestational age
and birth weight) and mode and place of birth.'?21n another study by Rutayisire
E commented that Caesarean Section (CS) was associated with higher
abundance and diversity of infection from birth to 3 months of life.!?® The
probable reasons for more significant relationship between birth history and
prevalence of HAI in the present study might be due to higher proportion of
premature babies in the neonatal wards in comparison with the developed
countries as a result of non-obeying of the principles of indications for
conducting cesarean section operation. Ultimately these premature babies born
by cesarean section operation would become the easy victims of HAI on
getting admission in hospitals due to their weak immune system.

4.2.2.2.2 Prevalence of HAI versus Hemoglobin Level -

It was found in this study (Table-10) that nearly one fifth (18.7%) was found as
severely anemic. Moderately and mildly anemic patients were 21.7% and
26.6% respectively. As per cross tab analysis (Table-50) it was found that
among the severe anemic group of pediatric patients 19.8% were suffering
from HAI, whereas only 4.3% patients having normal hemoglobin were found
to be affected by HAI. The relationship between prevalence of HAI level of

hemoglobin was found statistically significant. As logistic regression analysis
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(Table-81) severe and moderately anemic group of pediatric patients were
found to 6.1 times the likelihood of hospital acquired infection than there mild
anemic and normal counterpart. Odd ratio for severe and moderately anemic
patients (6.109) was found statistically significant. Mufioz M of Spain in his
study on consequences pre-operative anemia on hospital acquired infection
found that pre-operative anemia (<13 g/dL) is associated with increased rates
of postoperative morbidity and mortality and longer stays in hospital.!?*
Pathak A of India mentioned severe anemia (hemoglobin <7 g%) as one of the
risk factors for postoperative surgical site infections on the basis of his study on
‘incidence and risk factors for surgical site infections’.*?® In another study in
India Hussain SQ commented that anemic patients were found to be 4.6 times
more susceptible to hospital acquired ALRTI (Odds Ratio was 4.63, p-value
<0.01).%?® The reasons for the relationship between hemoglobin level and HAI
might be due to decreased immune status of the individuals. The am of the
present study was only to find out the difference of HAI with the difference of
levels of hemoglobin, not to determine the cause of difference. Moreover
previous studies were conducted mostly on adult patients, none of the study
was conducted purely on pediatric patients, so the findings of the present study
could be claimed as new in this field. Further study could be conducted to
explore the specific causes of increased HAl among the anemic pediatric
patients.

4.2.2.2.3 Prevalence of HAI ver sus Disease on Admission -

Regarding the disease on admission (Table-11) highest number (26.2%) of
pediatric patients was admitted with respiratory diseases and the lowest number
(6.1%) was admitted with congenital anomalies. But prevalence of HAI was
found highest (14.1%) among those pediatric patients who had got admitted
with congenital anomalies and was lowest (7.4%) among those who were
admitted with urinary disease and nonspecific fever. Statistically significant
differences were found among the groups of patients on the basis of diseases on
admission (Table-51). Orlando G conducted a study in Italy on ‘Trends in

hospital admissions at a Department for Infectious Diseases’ and found
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increased number of patients got admitted with respiratory, cardiovascular,
renal problems being admitted by hospital acquired infections.’?” Boehme AK
conducted a study on 334 patients in Birmingham, Alabama and found that
23.1% were found to have either an infection at the time of admission. Among
them 24.4% patients had bacteremia, 64.1% had UTI, 37.2%) had PNA and
28.2% patients had more than 1 infection.!?8 Kritsotakis E in Greece conducted
a study on 108 occurrences of HAIs were recorded in 99 patients (Cl: 12.1-
16.7%), who got admitted with lower respiratory tract (53%), urinary tract
(10%), bloodstream (9%) and other (28%) infections.'?® It was supported by the
previous research that probability of hospital acquired infection was more
among those patients who had got admitted with any sorts of infections. But
still there exists some difference of the findings of the present study with that
of the previous study. That might be due to differences of time, study design,
population, size of the sample and objectives of the studies.

4.2.2.2.4 Prevalence of HAI versusUnderlying Diseases-

It was found from the present study (Figure-5) that majority (55%) of pediatric
patients under study was found to have underlying diseases other than the
disease due to which they had got admitted. And as per the Table-52
Prevalence of HAI was found significantly higher (12.9%) among those
patients who were suffering by one or more underlying diseases and it was
only 8.4% among those who were not suffering from any sorts of underlying
diseases. Sharif MSH in his study also found that underlying diseases
significant relationship with underlying disease on admission (x?=28.33).88
Collins AS stated in his book that the higher likelihood of infection was
reflected in patients who were found to suffer by additional underlying
diseases.® Both the national and internationa studies supported the findings
of the present study. There might be multiple reasons behind the increased rate
of infections of this group of patients.

4.2.2.2.5 Prevalence of HAI versusNumber of Visitors-

In the present study (Table-12) it was found that majority of the respondents

630 (89.7%) were visited by 3 or more visitors and the remaining 40.3% were
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visited by up to 2 visitors. Prevalence of HAI was 15.4% among those patients
who were visited by 3 or more visitors and it was only 4.2% among those who
were visited by up to 2 visitors. As per cross tab analysis the difference of
prevalence among the two groups was found statistically significant (Table-53).
As per logistic regression analysis (Table-81) compared to 1 visitor, 2 or more
visitors have 2.4 times the likelihood of hospital acquired infection, number of
the visitors increase likelihood of hospital acquired infection increases. Odd
ratio for 2 or more visitors (2.478) was statistically significant. Sharif MSH in
his study also found significant relationship between number of visitors and
hospital acquired infections (t=6.02).88 Khan MH found in his study that
number of visitors had significant role in the occurrence of HAI (t=13.526,
df=51, p<.000).?® As per WHO practical guide on Prevention of hospital-
acquired infections visitor or attendants can increase the proportion of
occurrence of HAI by several ways- (a) through direct contact be-tween
patients (hands, saliva droplets or other body fluids), (b) in the air (droplets or
dust contaminated by a patient’s bacteria) or (c) via objects contaminated.3!
Banach DB in USA commented that as the role of visitors as vectors for
organism transmission in the healthcare setting the restriction of visitors should
be taken into account to control hospital infections.'3? Cohen B and histeam in
USA found that among al visitors (i.e. doctors nurses and other hospital staffs)
personal visitors were responsible for 23% transmission of diseases. He
further commented that visitors are not only risk factors for transmitting
organisms but they are also at the position of potential risk for acquiring
disease from the admitted patients.®* The aim of the present study was only to
find out the role visitors occurring the hospital acquired infections but risk of
visitors to be infected by admitted patients was not taken in to consideration,
which was considered by some of the previous studies.

4.2.2.2.6 Prevalence of HAI versus Number of Attendants-

It is depicted from the study that (Table-13) more than three quarter
respondents (76.3%) were given care by 2 or more attendants nearly one

guarter respondents (23.7%) were given care by single attendant. Prevalence
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of HAI was 13.4% among those patients who were given care by 2 or more
attendants and it was only 2.8% among those who were given care by only one
attendant. As per cross tab analysis (Table-54) the difference of prevaence
among the two groups was found dstatistically significant. As per logistic
regression analysis (Table-81) compared to 1 attendant, 2 or more attendants
have 21.8 times the likelihood of hospital acquired infection. As number of the
attendant increase likelihood of hospital acquired infection highly increases.
Odd ratio for 2 or more attendant (21.884) was strongly statistically significant.
Sultana R conducted a study on ‘role of patients attendants in transmission
and prevention of nosocomial infections in tertiary level hospitals of Dhaka
city’ and found that in our cultural context family attendants provide most of
the hands on care, and so are at significant risk for infectious disease
transmission.3* Bhuiyan MU conducted a study in three tertiary care public
hospitals in Bangladesh and found at the time of survey, there was an average
of 1.67 attendants for each patient in the ward. A higher proportion of
attendants in pediatric wards (1.4%) reported having infected on the day of the
survey than attendants in adult wards ( 0.6%) (P < 0.001).*** Isam MS reported
that in Bangladesh Family caregivers are at risk for hospital-acquired infection
from their repeated exposure to infectious agents combined with their
inadequate hand hygiene and knowledge about disease transmission.**® Unlike
the present study the previous studies were more concern about the risk of the
attendants to be affected by the patients to whom care was given. Although one
of the above mentioned study supported the findings of the present study. The
risk of the family attendants of the pediatric patients could be estimated by
further study. The issue of attendants was given less importance in the
international journals probably due to less practice of family attendants for the
care of admitted patients.

4.2.2.2.7 Prevalence of HAI versus Attendant’s status-

In the present study (Table-14) highest number (74.0%) of the pediatric
patients were attended by their mother and the lowest number (4.8%) were
attended by father. Prevalence of HAI was lowest (8.3%) among the pediatric

Dhaka University Institutional Repository 138



Chapter - Foarn: Discussion

patients who were attended by their mother. Prevalence among the patients’
fathers, grandmothers and other relatives were 21.5%, 15.2% and 21.2%
respectively. Significant relationship was found between the caregivers and the
prevalence of HAI (Table-55). Lacey S and her team of USA reported in their
handbook on patient safety and quality that the rate of infections was found
dependent on the relationship with the caregivers of the children especially for
those who are very young and/or nonverbal .23’ Barron IK found in his study on
pediatric patients that knowledge, practice, closeness and duration of care
giving contribute to the proportion and types of nosocomial infections.®
Actually the views of the previous researches were to reveal the relationship of
the rate of infections with the closeness and duration of given care and the
categories of the caregivers by their training status not to see the role of family
relationship (parents or others) of the patients in the occurrence of HAI which
was the prime aim of this study. The variations of findings might happen due to
our cultural variation with the western world, where the household care givers
(parents or other family members) had minimum role in case of admitted

patients.

4.2.2.2.8 Prevalence of HAI versus Hygienic status of the Attendants -

Regarding hygienic status of the attendants (Table-15), hygienic and
unhygienic respondents were 39.5% and 37.5% respectively. Only 23.0%
respondents were found at average condition. Prevalence of HAI among the
patients attended by hygienic and unhygienic attendants was 16.2% and 8.8%
respectively. Relationship of the prevalence of HAI with the hygienic status of
the attendants was statistically significant (Table-56). Raza S stated in a
briefing on healthcare associated infections that the rate of infection was
diminished after completion of intervention program on persona hygiene of
hospital staffs, patients, attendants and visitors.'*® As per the chief public
health officer's report on the state of public health in Canada, about 80% of
common infections are spread by healthcare workers, patients, visitors and
attendants.'*® Regarding transmission of infection some of the researchers

thought that the role of visitors and attendants are of both ways, sometimes
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they become the source of infections for patients and sometimes they become
affected by the patients. Such happenings are more for those visitors and
attendants who did not comply with the infection control guidelines laid the
hospital authority.*! Asthe care givers (either household or professionals) stay
in close conduct with the patients for a long period so, they might have the
opportunity for both way transmission of organisms. As a result most of the
times the admitted patients become infected by the opportunistic organisms
harbored by the poorly hygienic care givers.

4.2.2.2.9 Prevalence of HAI-versus History of antibiotics within last 3

months

It is evident from this study (Table-16) that nearly three quarters (73.3%) of the
pediatric patients were found to have history of taking any sorts of antibiotics
within last three months. And apparently higher prevalence of HAI (11.9%)
was found among the pediatric patients who had been treated by antibiotics
within last three months that of (8.2%) than their counterparts who had not
been treated by antibiotics within the same period of time. But the difference
was not statistically significant (Table-57). In astudy in Argentinait was found
that antibiotic administration continued to be a risk factor for increased
resistance rates regardless of the hospital ward or the source of the infection.#?
Another study in Portugal it was found that antibiotic therapy was inadequate
in 19% of patients with HAI whose treatment did not follow international
recommendations. In a study in Portugal Hospital acquired infections were
found independently associated with inadequate antibiotic therapy (adjusted
OR=1.99).% |n another study in Philippines general hospital previous
antibiotics use was found as independent predictor (OR 2.57, 95% CI 1.37-
4.84) for HAI using multiple logistic regression analysis.!* Data regarding past
history in this study were collected on the basis of the documents preserved by
the parents of the patients. In our cultural and socioeconomic settings the peoples
are still not so aware to preserve the heath documents with specia care. Non

significances of relationship between previous treatments with antibiotics
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within last 3 months of admission with the development of present HAI might be

due to inadequacy of information regarding past history of treatment.

4.2.2.2.10 Prevalence of HAI versus Previous hospitalization -

As per table-17 mgjority (76.1%) of the pediatric patients were found to have
no history of hospitalization within last 3 months. And significantly higher
prevalence of HAI (14.7%) was found (Table-58) among the pediatric patients
who had been hospitalized within last three months than that of their
counterparts (9.7%) who had not been previously hospitalized. Darouiche R
found in his study that HAI patients with SSI are more than five times more
likely to be readmitted to the hospital after discharge.!*> In another study in
Portugal by Cardoso T et. a. on classification of heathcare-associated
infection it was found health care associated infection was significantly higher
among the patients who had been hospitalized in an acute care hospital for
>2 days in the previous 90 days.'* In the present study, though it was proved
that there was significant relationship between prevalence of HAI and history
of previous hospitalization within last three months but it could not be
established whether the present hospitalization has been occurred due the
effect of previous hospitalization or not.

4.2.2.2.11 Prevalence of HAI versusHistory of surgery within last 3 months
Regarding history of surgery (Table-18) only a small number (5.1%) of
patients were found to under gone surgery within the last 3 months. But
prevalence of HAI was found higher (20.4%) among them than their
counterparts who had not undergone surgery within the said period among
whom the prevalence was only 10.4%. The difference of prevalence among
the two groups was statistically significant (Table-59). Centers for Disease
Control and Prevention, Atlanta mentioned in its handbook for nurses that
prevalence of nosocomial infections was found significantly higher among the
patients who had undergone recent surgery.*° In another study in Portugal it
was found that prevalence of nosocomia infections was found significantly

higher among the patients who had history of surgery in the last 180 days 14
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It was found in another study in Spain that recent surgery in chest and upper
abdominal region significantly increased the nosocomial infections among
both adult and pediatric patients.!*’ By supporting the results of the present
study, the previous studies are actually drawing our attention to safe surgery.
Surgery should be taken in such a safe standard so that it would not facilitate
the subsequent hospitalization.
4.2.2.3 Relationship with Treatment Factors
4.2.2.3.1 Major Specialty of Treatment versus prevalence of HAI- (Discussed
under section 4.2.1.2)
4.2.2.3.2 Prevalence of HAI versus Mode of decision for surgery -
Out of 371 surgical patients for nearly one third (32.9%) of the surgery was
done on emergency basis (Table-20). And the prevalence of HAI was found
significantly higher (20.5%) among the patients who had undergone
emergency surgery than their counterpart (10.8%) who had undergone planned
surgery (Table-61). Maksimovi¢ J, of Serbia identified contaminated or dirty
wounds (which were mostly of emergency surgery) as the independent risk
factors for hospital acquired surgical site infections by multivariate logistic
regression analysis (OR, 12.09; 95% ClI, 5.56-26.28).1* In another study Al-
Mulhim FA in Saudi Arabia commented that ‘emergency surgical procedures
carried the greatest risk of nosocomial infection especially with
Staphylococcus species’.** In another study in China it was found that HASSI
was more in emergency surgery due to contamination. Multivariate analysis
identified six independent parameters including mode of decision for surgery
correlating with the occurrence of SSI. Univariate analysis also showed that
HASSI was associated with the type of operation, mode of decision for
operation and wound classification.!® Actually the decision for emergency
surgery mostly depends upon the arrival of the patients in hospital on
emergency basis, the hospital authority or the surgeon has minimum scope to
change the mode of decision for surgery in such a situation. To improve the
quality of pre-procedural and intra-procedural stages of surgery is the only

way to minimize the prevalence of HAI in such conditions.
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4.2.2.3.3 Prevalence of HAI versus Types of operations-

It is revealed from the present study (Table-21) that highest number (11.3%) of
patients undergone gastro-intestinal surgery and lowest number (2.0%) by
multiple operation. Urogenital, neurological and soft tissue operations were
conducted in 9.8%, 8.2% and 3.9% patients respectively. Highest prevalence
(19.3%) was found among the patients who have under gone gastro intestina
operation. Significant difference was found between the types of operations
done and the prevalence of HAI (Table-62). In a WHO study by Kollef MH, it
was found that the prevalence of HAI and cost of care for laparoscopic surgery
was much lower than open surgery for cholecystectomy, hysterectomy, and
appendectomy.®™ In another study in USA the prevalence of nosocomial
infections were found much higher in cardiac surgery (21.7%) patients than
any other types of surgery.>? The present and previous findings in this regards
had drawn our attention for giving emphasis to the practice of non-invasive
surgery with the view to minimize the proportion of hospital acquired
infections.

4.2.2.3.4 Prevalence of HAI versus Therapeutic procedures -

Regarding application of therapeutic procedure it was evident from the present
study (Table-22) that the highest (28.7%) and lowest (6.3%) number of
patients were given nasogastric feeding and endoscopic examination
respectively. Nasogastric Suction and Catheterization was done for 20.0% and
19.3% patients respectively. But highest prevalence of HAI (15.2%) was
found among the patients with catheterization. Among the patients with
nasogastric feeding and nasogastric suction the prevalence was 12.2% and
9.0% respectively. The lowest (7.3%) prevaence of HAI was found among
the patients with other therapeutic procedures. The relationship of the
therapeutic procedure with the prevalence of HAI was found statistically
significant (Table-63). In a cross-sectional prevalence survey on pediatric
patients in Australia, the presence of a urinary /vascular catheter or the
presence of an endotracheal tube were found having significantly increased

risk of HAI.'> Cardoso T in Portugal proved by using multiple logistics
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regression anaysis that the patients with intubation are at higher risk of HAI
(Odds Ratio 3.32, 95% ClI, 1.12-6.95).14? Though the findings of the present
study was supported by other studies in different countries, the remarkable
limitation of the present study was that the duration of use of therapeutic
procedures were not taken in to consideration which could be studied in
further studies.
4.2.2.35 Prevalence of HAIl versus immunosuppressive conditions and
immunosuppressivetherapy -
It was found from this study (Table-23 & 24) that 6.4% was suffering from
underlying immunosuppressive condition and 5.6% pediatric patients had been
treated by immunosuppressive therapy. And significantly higher prevalence of
HAI was found among both the groups (Table-64 & 65) of suffering from
underlying immunosuppressive condition (22.4%) and treated by
immunosuppressive therapy (18.6%) than that of their counterparts, among
whom the prevalence was 10.1% and 10.4% respectively. In a study in
Denmark it was found that exposure to bladder catheter was associated with an
increased risk of urinary tract infection, incidence rate ratio 4.9; (95% CI 1.8-
11.5).1% Significant association was found between the rate of UTI and LOS
among 210 patients in a study in KSA. Three patients had UTI out of 37
catheterized patients (8%) at 10 days LOS, while 42 patients had UTI out of 49
catheterized patients (85.7%) at 18 days LOS. The longer the LOS, the higher
the rate of UTI was found.**® The presence of immunosuppression was found
to be associated with a significantly increased risk of HAI in another study on
pediatric patients in Australia.!® Collins AS stated in his book that the higher
likelihood of infection was reflected in vulnerable patients who were immune-
compromised due to immunosuppressive medications.™> The duration of
Immunosuppressive condition for which the patient was suffering and the
length of time of immunosuppressive therapy by which the patients were being

treated was not taken in to consideration in this study.
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4.2.2.3.6 Prevalence of HAI versus Duration of operation -

Out of 371 surgical patients more than three fourth (76.3%) of the patient it
took more than one hour and for less than one fourth (23.7%) patients needed
less than one hour for completing their operation for (Table-25). In cross tab
analysis significantly higher prevalence of HAI (15.9%) was found among
those patients who needed more time (>1hour) for operation than that of their
counterpart (8.0%) who needed less time (up to 1 hour) (Table-66). But in
logistic regression analysis it was found that as duration of operation increases,
likelihood of hospital acquired infection also increases though the odds ratio
for none of the groups was statistically significant (Table-80). In a similar
study in India operative time was classified as less than or up-to one hour,
between 1 to 4 h and more than 4 h. An operative time more than 4 h was
considered arisk factor for SSI (OR 5.67).2%° In another study in China among
a total of 1,138 pediatric patients found that univariate analysis showed that
SSI was associated with the type of operation, wound classification and
duration of operation. And in a multivariate analysis they identified six
independent variables including duration of operation for more than 120
minutes (OR 4.289; Cl 1.773-10.378; P=0.001) correlating with the
occurrence of SSI.1%0 Bhattacharyya N et. al. conducted a study in USA and
found multiple operations, and more time for doing surgery to be associated
with increased hospital acquired infections.®™ Though alike the present study
in all the previous studies there was relationship between prolonged operative
time and higher prevalence of HAI but the cut off value between higher and
lower time were not same, in the present study it was one hour and in the
previous studies it was four hours. Lower compliance with the sterilization
guality and the poor preventive measures against transmission of infections
might the reasons for higher prevalence of HAI in the present study even in
lesser duration of surgery (<4hours).

4.2.2.3.7 Prevalence of HAI versus Preoper ative Waiting Period -

It was found from the present study (Table-26) that 43.1% of the surgica

patients had to wait for 7 days or more for schedule of operation. Waiting
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period for up to 3 days and 4-6 days were for 31.3% and 25.6% patient
respectively. In cross tab analysis highest (19.4%) prevalence of HAI was
found among those patients who had to wait for longest time (7 days or more)
for operation. In other two groups the prevalence was 11.6% and 8.6%
respectively. The difference of prevalence of HAI among these three groups
was found statistically significant (Table-67). But in logistic regression
analysis it was found that respondents with more than 6 days waiting time had
1.4 times likelihood of hospital acquired infection though the odds ratios were
not statistically significant (Table-80). In a study in Spain the effects of age
and severity were studied by stratifying patients by duration of preoperative
stay. Two multivariate regression models were used to confirm the results of
the stratified analysis. The results suggest that lengthening the preoperative
stay may increase the risk of nosocomial infection in surgical wounds and in
other sites, and may simultaneously potentiate the effects of other risk factors
such as age and severity of the patient's condition, whose influence on
susceptibility to infection increases with the duration of preoperative stay.
In another study in India multivariate risk factor anaysis revealed that
preoperative hospital stay (odds ratio [OR] 1.22, 95% confidence interval (Cl)
1.6-1.39, P = 0.004) along with some other variables were associated with the
development of HAI. It was commented there that strategies should be taken
to decrease preoperative hospital stay which will ultimately decrease
morbidity and mortality of patients by decreasing the incidence of HAI.™’
Pereira HO in Brazil in a study on 432 patients identified the preoperative
hospital stay greater than four days, as one of the important risk factors for
developing HAI (OR = 3.3).18 Alan R of University of Michigan hospital
mentioned in answering the questions from the patients that sometimes
prolongation of preoperative stay had to be done for the benefit of the
patients, especially for the child patients to recover their airways, but it should
not be lengthen for more than four weeks.’™> Experience says that the pre-
operative waiting and break of operation schedule is the problem of

developing countries like Bangladesh, it’s not the major managerial problem
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in developed countries, so they are not so much concern about pre-operative
waiting for uncertain period or un predicted and irrational schedule break for
operation.
4.2.2.4. Hospital related factorsversus prevalence of HAI -

4.2.2.4.1 Type of hospitals versus prevalence of HAI- (Discussed under
section4.2.1.1)

4.2.2.4.2 Prevalence of HAI versus Hand washing practice of the doctors -

It is evident from the study (Table-28) that more than half (54.1%) of the
patients was found treated by inadequately practicing hand washing. And it
was found that the prevalence of HAI was significantly higher (14.2%)
among those patients who were served by doctors by inadequate hand
washing practice than their counterparts (7.0%) who were served after
adequate hand washing (Table-69). A long-term hospital wide study by
University of Geneva Hospitals, demonstrated that an effectively implemented
hand washing policy reduced hospital acquired infection by half and saving
precious resources. Hospital-acquired infection prevalence fell from 17% in
1994 to 10% in 1998 new cases of MRSA fell by half. The hand washing
programme saved 900 infections.®® Another study in Switzerland concluded
that hand hygiene is the leading measure for preventing the spread of
antimicrobial resistance and reducing healthcare-associated infections
(HCAIls).***McLaws ML opined that hand hygiene compliance contributed to
the prevention of health care-associated infections, he also commented that
high hand hygiene alone cannot impact formidable risk factors, such as older
age, immunosuppression, admission to the intensive care unit, longer length
of stay, and indwelling devices. When hand hygiene interventions are
concurrently undertaken with other routine or special preventive strategies,
there is a potential for these concurrent strategies to confound the effect of the
hand hygiene program.!®? In a study in Kuwait it was found that the overall
rate of HH compliance by al the HCWs increased from 42.9% pre-
intervention to 61.4% post-intervention, P <0.001. There were significant

reductions in the following: the rate of overall heath care-associated
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infections/1000 patient-days, which fell from 37.2 pre-intervention to 15.1
post-intervention (P < 0.001); the rate of bloodstream infections, which fell
from 18.6 to 3.4/1000 central-line-days (P < 0.001); and the rate of lower
respiratory tract infections, which fell from 17.6 to 5.2/1000 ventilator-days
(P < 0.001).1%3In the present study the impact of hand washing practice of the
doctors on HAI as a whole was estimated, the impact of hand washing
practice on different types of HAIl was not taken into consideration. It needs
further interventional study to reveal the impact of different aspects (i.e.
methods and duration of hand washing, types of reagent used, hand washing
by only doctors or by both doctors and nurses) of hand washing on the
prevalence of different types of HAI.

4.2.2.4.3 Prevalence of HAI versus Face mask using and Gown wearing
Practice of thedoctors -

Regarding face mask using and gown wearing practice of the doctors (Table-
29 & 30) it was found that 41.9% pediatric patients was given treatment by the
doctors without using facemask and 38 % patients was given treatment without
wearing gown properly. Prevalence of HAI was significantly higher (16.1%)
among those patients who were served by the doctors without using face mask
than that of their counterparts (7.2%) who were served by the doctors after
using face mask. Similarly it was also found that the prevalence of HAI was
significantly higher (14.2%) among those patients who were served by the
doctors without wearing gown than that of their counterparts (8.9%) who were
served by the doctors after wearing gown properly (Table-70 & 71). A study in
Jamaica reported rates of compliance were high for hand-washing (100%),
use of gloves (98%), use of gowns (83%) and facemasks (87%); but low for
use of eye protection mask (56%), not re-sheathing needles (46%) and
changing clothes when exiting and re-entering the OD (55%).1%* In a study in
Baltimore, USA regarding intervention with face mask on pediatric 1CUs
patients it was found decrease in the primary outcome of MRSA or VRE from
21.35 acquisitions per 1000 patient-days (95% CI, 17.57 to 25.94) in the
baseline period to 16.91 acquisitions per 1000 patient-days (95% ClI, 14.09 to
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20.28) in the study period.'®> Another study, published on Oct. 4 in JAMA,
found that wearing disposable gowns and gloves might help fight against
MRSA's spread. The study looked at 20 medical and surgical 1CUs, where the
researchers took 92,000 cultures from more than 26,000 patients from January
to October 2012. MRSA infection was 40 percent less likely in hospitals where
al health care workers were found to use disposable gowns and gloves in the
ICU, compared to establishments where they were found to wear only
protective clothing during a standard isolation routine.'®® Harris A, at the
University of Maryland School of medicine found that effective universal
gowning and gloving would be in lowering the number of new cases of disease
in ICUs. Physical barriers are the most effective way to block invisible
intruders like the bacteria responsible for methicillin-resistant Staphylococcus
aureus (MRSA) and vancomycin-resistant Enterococcus (VRE) infections,
which are among the most common hospital-acquired pathogens.'®” Though it
could be proved from above study that the proper use of apron, gloves and face
mask can decrease the prevalence of hospital acquired infections but still some
of the researchers of this field thought that standard sterile hospital garb can’t
efficiently prevent infections. It’s hardly been clear that requiring all health
care workers to put on gowns and gloves before visiting each patient, then
discarding and re-robing before visiting the next patient, would help to reduce
the spread of such infections in ICUs. It is also thought that the use of apron is
protective for several patients, who are being treated at the beginning of the
duty of a doctor, as the time is passing the probability of protection is
decreasing and ultimately at the end of the duty hour the doctor’s apron
becomes harmful for the patients. The Centers for Disease Control currently
recommended that workers suit up with gowns and gloves before caring only
for patients with known MRSA or VRE infections.

4.2.2.4.4 Prevalence of HAI-versus Cleanliness status of Pillow cover and

Bed sheet

In the present study (Table-31 & 32) regarding cleanliness status, pillow cover
of the 33.7% pediatric patients was found dirty and that of 14.5% was found
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very dirty. And cleanliness status of the bed sheet of 32.1% patients was
found dirty and that of 14.0% was found very dirty. Regarding prevalence of
HAI highest (16.3%) prevalence was found among those patients whose
pillow covers were very dirty and the lowest (7.5%) prevalence was found
among those patients whose pillow covers were very clean. Similarly highest
(16.2%) prevalence was found among those patients whose bed sheets were
very dirty and the lowest (8.8%) prevalence was found among those patients
whose bed sheets were very clean. Relationship of the cleanliness status of
both the pillow cover and the bed sheet with the prevalence of HAI was found
statistically significant (Table-72 & 73). Brunton WA, concluded that correct
laundering procedures of hospital textiles are an important measure for
preventing health-acquired infections especially when other more common
sources of infections have been ruled out.'®® Otero RB, in USA on the basis of
his two studies recommended that it is necessary to implement infection
control practices including proper handling of dirty linen by laundry workers
in order to prevent possible health-acquired infections.16%17° Creamer M, also
clamed bed linens and pillow covers as source for MRSA, VRE,
Pseudomonas and other pathogens.’* But a different finding was revealed in
Pyrek KM’s study. He opined that although soiled linen may contain large
numbers of pathogenic microorganisms, the risk of actual disease
transmission is very low if the soiled and non-soiled linen are processed,
cleaned and storage separately with hygienic care.!’? In the present study only
the differences of prevalence of HAI with the level of cleanliness or dirtiness
of the linen was assessed, but it was not contrasted whether the dirtiness was
the cause or consequences of HAI due to long hospital stay and being soiled
from infection sites. Furthermore the cleanliness and dirtiness were assessed
in this study on the basis of visual indicators, the microbiological anaysis to
determine the presence of micro-organisms was not carried out. To rule out
the actual role of dirtiness for causing HAI, further microbiological study

could be conducted.

Dhaka University Institutional Repository 150



Chapter - Foarn: Discussion

4.2.3 Impact of HAI on Treatment Cost and outcomes of Hospital
M anagement

4.2.3.1 Impact of HAI on Treatment Cost

4.2.3.1.1 Cost of Treatment versus Prevalence of HAI

It is evident from Table-36 that the highest number (68.7%) of HAI patients
had to spend Tk. 20,001/- - Tk.30,000/- but highest number (44.7%) of non-
HAI patients had to spend Tk. 10,001/- - Tk.20,000/- for their treatment. In the
present study as per the non-parametric Mann-Whitney U test (Table-77) the
treatment cost was found having significant impact on the prevalence of
hospital acquired infection (HAI). Khan MH aso found significant difference
of treatment cost in his study among the HAI patients than that of their non-
HAI counterpart.?® Sharif MSH conducted a study on adult patients and found
significant relationship between HAI cost of treatment.8 A study in the
University of Geneva Hospitals found that a case of hospital acquired infection
on an average increases the extra cost by £3150 for each HAI.1® In a study in
UK complete in-patient data sets were obtained for 3980 patients. Of these, 309
patients (7.8%; 95% ClI; 7.0, 8.6) presented with one or more hospital-acquired
infections during the in-patient period. Infected patients, on average, incurred
hospital costs 2.9 (regression model estimate: 2.8; 95% CI; 2.6, 3.0) times
higher than uninfected patients, equivalent to an additional pound 3154
(regression model estimate pound 2917). Both the incidence and the economic
impact varied with site of infection and with admission specialty.”* Chavda A,
in her academic study found that patients who acquired infections of the lower
respiratory tract, skin, surgical wound or ‘other’ sites experienced similar
patterns of increase in costs. Costs were, on average, two to 2.5 times greater
than those incurred by uninfected patients.!” It was found in another in Sweden
that the excess LOS comprised 11.4% of the total costs (95% Cl, 10.2-12.7) for
the patients affected by HAL .1"® As the prime aim of this study was to find out
the relationship between HAI and increased cost of treatment, so the two
important dimensions regarding cost calculation could not be considered

properly. One: though all the opportunity costs and private costs had been
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calculated but the cost due to wages lost could not be taken in to consideration
in this study. Two: how much part of the extra cost had to be spent due to
occurrence of HAI could not be estimated. Further study could be conducted in
future to explore these two important issues by adopting appropriate formula of
health economics.

4.2.3.1.2 Cost of Treatment versus Typesof HAI

To determine the variation of treatment cost with the differences of types of
HAI Kruskal Walis test was done (Table-79) because, as per normality test the
data were found non-normally distributed. And the result of Kruskal Walis test
revealed that the treatment cost was found significantly associated with the
types of HAI. In the above mentioned study in Sweden it was found that
surgical wound infection incurred the significantly higher cost of treatment
than that of other sites of infections.'’® Kurutkan MN in Turkey found that
Surgical Site Infection’s (SSI) costs vary according to the surgery types and
infecting pathogen types.!’” In another study Larson E found that Study-
adjusted cost differences were greater for bloodstream infections vs. any other
infections by sites.!’® In a study in USA it was found that Pneumonia was
associated with 43.8% increases in total hospital cost (P < 0.0001 for both),
compared to the total hospital costs for other types of infections (BSls, SSIs,
and others).!”® It can be noted on the basis of the findings of the previous
studies that, though the cost of treatment was found to vary with the difference
of sites of infections but the specific sites responsible for highest cost is not
similar in different studies. Several factors (i.e. resistance pattern of the
organisms, patient’s susceptibility and factors related with hospital and

treatment) may be responsible for these sorts of dissimilarity.

4.2.3.2 Impact of HAI on someindicatorsof Hospital M anagement

4.2.3.2.1 Satisfaction of the Respondents ver sus Prevalence of HAI

In this study (Table-38 & 74) satisfaction level of the respondents was found
significantly different with the differences of prevalence of hospital acquired
infections. Among the non-HAI patient’s 30.0% respondents were found highly
satisfied whereas among the HAI patients highly satisfied respondents were
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only 10.4%. Reversely, among the non-HAI patient’s only 2.0% respondents
were found highly dissatisfied whereas among the HAI patients highly
dissatisfied respondents were 40.0%. Prakash B, of India concluded in his
study that patient satisfaction is an important and commonly used indicator for
measuring the quality in heath care especialy in connection with hospital
acquired infections.’®® Barton M, opined that nosocomia infections also
decrease patient satisfaction and increase the risk of a financial penalty for
hospitals that have higher rates of infection than peer health systems under the
government hospital-acquired conditions (HAC) reduction program.8! As per
fundamentals of US health care, increased rate of nosocomial infections not
only decrease patient’s satisfaction but also decrease patient’s compliance
simultaneously increases patient’s stay and cost of treatment.'® In the present
study only the overal satisfaction of the respondents was assessed, the
satisfaction of the respondents on different components of services were not
taken in to consideration. If it would be possible to assess the satisfaction level
of the respondents on different aspects of services provided to them and would
be analyzed following any standard measuring scale, more refined scenario
regarding satisfaction level could be possibleto rule out.

4.2.3.2.2 Outcome of Treatment in terms of Mortality versus Prevalence of
HAI-

In the present study higher mortality (10.4%) was found among the patients
who had been affected by HAI and among the Non-HAI patients the mortality
was only 2.9%. Mortality among the HAI and Non-HAI patients was found
significantly significant (Table-37 & 75). Gaynes R, found in his study that the
1-year overall mortality rate for patients with HAI in comparison to all other
patients was 1.75 (95% CI, 1.45-2.11), the difference was statistically
significant (P<.001).1"® A study in US showed that the patients who devel oped
hospital-acquired infections had a twofold increased risk of death, compared to
uninfected patients. The increased risk of death persisted even after adjustment
for several confounding factors, and was particularly high in younger patients

with less severe disease.’®A study conducted on 255 pairs of matched surgical
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patients with and without surgical site infection in North Carolina, USA,
indicated that infected patients had a 2.2-fold increased risk of dying, a 60%
increased risk of being admitted to an intensive care unit, and a twofold
increased hospital length of stay, compared to uninfected patients.'® A study
conducted by Dinkel RH in Germany showed that even after controlling for
possible confounders, patients who developed a hospital-acquired infection had
a two-fold increased risk of death, compared to patients without this
complication. The risk of death increased by three-folds in patients hospitalized
for trauma who developed a hospital-acquired infection.®In another study in
USA, it was found that the mortality rate of patients acquiring a nosocomial
infection (11.5%) was significantly greater than the mortality rate of patients
without a nosocomial infection (3.2%) (odds ratio [OR]=4.0; 95% confidence
interval [Cl]=2.7 to 5.8; p<0.001).1%¢ In another study in Philippine General
Hospital it was found that the development of HAP increased the mortality of
criticaly-ill patients from 12.3% among non-HAP patients to 42.4% among
those who developed HAP (p 0.001).287 1t is true that as per the methodology
of the present and previous studies the HAI was found to be related with
increased mortality but none of the studies claimed particularly HAI as the only

cause of mortality, there might be several causes for which the patients died.

4.2.3.2.3 Average length of Hospital Stay versus Prevalence of HAI-

Table-35 reveals that the highest number (46.9%) of HAI patients had to stay
at hospital for 21-25 days and the lowest number (2.6%) of HAI patients had
to stay at hospital for up to 5 days. But among the non-HAI patients highest
(50.5%) and lowest (0.9%) number had to stay at hospital for 6-10 days and
26-30 days respectively. As per normality test the data were not normally
distributed the non-parametric Mann-Whitney U test was done (Table-76)
instead of t-test and hospital acquired infection (HAI) was found significantly
associated with length of hospital stay. On the other hand it was found in
regression analysis (Table-80) that length of hospital stay more than 5 days
significantly increased the likelihood that someone will have hospital acquired
infection by 3.5 times as hospital stay more up to 5 days. In a study published
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in American Journal of Infection Control commented that out of total bed days,
9.3% was considered to be excess days attributed to the group of patients with
an HAI.Y® Kollef MH in USA found in his study that among hospital
survivors, patients acquiring a nosocomia infection had longer hospital
lengths of stay compared to patients without a nosocomial infection
(20.1+13.0 days vs 9.7+4.5 days; p<0.001).18 A study in North Carolina, USA,
conducted on 255 pairs of matched surgical patients with and without surgical
site infection, indicated that infected patients had a twofold increased hospital
length of stay, compared to uninfected patients.’®* Alejandria M in Philippine
found in her study that the development of HAP markedly increased prolonged
hospitalization from 15.1 +/- 12.5 days to 29.7 +/- 23.9 days (p 0.001).1% A
study in the University of Geneva hospitals found that on an average a case of
hospital acquired infection increases 14 extra bed-days.'®Angelis GD, found in
her study that patients who acquired an infection remained in hospital on
average 2.5 times longer than uninfected patients, an average equivalent
to 11 extra days.!”® The Danish medical bulletin explored a different findings
that, prevalence of HAI increased with the duration of admittance (p < 0.001)
by approximately 0.6% per day.'® In a previous study in our country by
Bhuiyan MU found that the risk of developing hospital-acquired infection
increased for each additional day of hospitalization beyond 72 hours.!%®
Considering the findings of the present and previous studies it is really difficult
to comment, whether the HAI is the cause or effect to increased length of

hospital stay.

4.2.3.2.4 Aver age length of Hospital Stay versus Types of HAI

As the data were not normally distributed as per normality test, the non-
parametric Kruskal Walis test (Table-78) was done in this study as the
corresponding test for ANOVA test. And the result revealed that the length of
hospital stay was significantly associated with the types of hospital acquired
infection (HAI). In a study in sweden by Rahmqvist M found that surgical

wound infection was responsible for significantly longer LOS than that of any
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other types of nosocomial infections (95% Cl, 10.2-12.7).176 In another study in
USA it was found that pneumonia was associated with 38.2% increases in LOS
(P < 0.0001 for both), compared to the LOSs for other types of infections
(BSls, SSIs, and others).!”® In another study on ‘length of hospital stay related
to health care-acquired infections’ the relationship of adjusted LOS with types
of infection was found significant.!® Gardner in Australia A in a point
prevalence study found that UTI was occupying more than 30% of all the
health care associated infection and the neurological patients among all HAI
had to stay in hospitals for significantly longer period (p<0.001).1! Role for
increasing the length of stay at hospitals was found different on the part of the
sites of infections. LOS was found to vary with the difference of sites of
infections. Several factors (i.e. resistance pattern of the organisms, patient’s
susceptibility and factors related with hospital and treatment) might be
responsible for these sorts of dissimilarity.

Dhaka University Institutional Repository 156



—— | G Fue | ——

5.0 Conclusion and Recommendation

5.1 Conclusion

It was found from this study that highest number of fathers and mothers of the pediatric
patient had educational qualification below SSC. More than quarter of fathers was found
as regular smoker. Nearly one quarter of the pediatric patients were found as severely
anemic. Slight decrease of prevalence and incidence of HAI was evident comparing
with the findings of the previous studies in our country. Prevalence of HAI was found
higher in surgery ward than that of medicine wards. Surgical Wound Infection was found
to occupy the top of the list among all types of HAI. Prevalence of HAI among the
pediatric patients was found significantly different with the differences of education
levels of both fathers and mothers but the relation of HAI with the occupation of the
parents was not found significant. Prevalence of HAI was aso found significantly
different among the children of smoker parents than those of among their non-smoker
counterpart. No evidence of significant difference of HAI was found with the
geographical difference of residence. Children from bigger size families (>5 members)
were found to have higher prevalence of HAI than those of smaller (1-5 members)
families. Significantly higher prevalence of HAI was found among those pediatric
patients who had been born by CS operation. Significantly higher prevalence of HAI was
also found among those patients who had been given care by the attendants other than the
mothers. Prevalence of HAI was found significantly related with both the
Immunosuppressive conditions and the immunosuppressive therapy. Prevalence of HAI
was also found significantly related with cleanliness status of pillow cover and bed sheets
of the patients, face mask using, gown wearing and hand washing practice of the doctors
and personal hygienic status of the attendants. It was found that likelihood of HAl among
the lower age group was higher than that of higher age group and if the income
decreased, the likelihood of HAI increased. Decreased Hb level was found to increase the
likelihood of HAI. It was also found that if the duration of operation increased, likelihood
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of hospital acquired infection also increased. Patients with more waiting time were found
to increase the likelihood of hospital acquired infection. Mortality of the HAI patients
was found significantly higher than that of non-HAI patients. Satisfaction level of the
respondents was found significantly different among the parents of HAI and non-HAI
patients. Length of hospital stay and treatment cost was found significantly different
among the HAI and non-HAI patients. However, since the study hospitals were mostly
similar to other tertiary hospitals in terms of treatment facility and management status so,
it would be reasonable to assume that the findings of the present study would be

generalizable for all the tertiary level hospitals of Dhaka city.
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5.2 Recommendations

On the basis of the findings of the present study the following recommendations are put

forward for readers, hospital managers, planners and policy makers:

» Practice of safe surgery should be established especially by minimizing the
duration of operation and by decreasing the period of pre-operative delay to reduce
the surgical wound infection among the post-operative cases.

= Hospital authority should ensure the WHO standard in supplying patient’s linen,
specia attention should be given to maintain cleanliness status of pillow cover and
bed sheets of the patients.

= Practice of using face mask and wearing of gown by the doctors should be strictly
maintained because this physical barrier can enormously reduce the incidence of
hospital acquired infections.

= Numbers of visitors and attendants (personal care givers) should be brought within
WHO recognized levels.

» Hygienic status of the attendants should be regularly monitored, effective hospital
based health education program is expected to play role in increasing the
awareness of the attendantsin this regard.

= Much awareness building campaign should be undertaken regarding harmful
effect of second hand smoking, which is expected to restrain the parents to smoke
in front of thelir kids.

= Number of CS operations should be brought within WHO approved limit not only
to minimize the prevalence of HAI but also to minimize maternal morbidity
mortality.

= Specia cautions and attentions should be taken to handle the pediatric patients
suffering from immunosuppressive conditions and being treated with

immunosuppressive therapy.
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» Peoples should be motivated to complete at least secondary level education so that
they will develop awareness regarding the consequences of HAI and ultimately
they will be more capable to play role in preventing the transmission of causative
organisms.

= Parents should be trained regarding child’s nutrition, especially about iron rich
food which will contribute to increase the hemoglobin levels of their babies.
Considering the economic status of the country low cost and culturally acceptable
food should be encouraged.

» Rational use of antibiotics should be ensured which will ultimately reduce the
cultivation of resistant bacteria.

= Duration of therapeutic procedure (i.e. catheterization, intubation, drainage etc.)
should be minimized.

= As the govt. hospitals are in challenging situation with private sectors especially
regarding higher rate of infections, so it would be the opportunity for the
administrators of the govt. hospitals to overcome the challenge by minimizing the
rate of infections.

= Patients with HAI have to stay at hospital for a longer period than uninfected
patients due to several factors other than those had been included in this study. It is
therefore recommended that further study should be under taken to explore the
complex relationship between length of stay (LOS) and HAI especially to estimate
more precisely, what part of the LOS and associated cost had been occurred
absolutely due to HAL.
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Informed consent

Title of the Project:

Hospital Acquired Infections among the Paediatric Patients in Tertiary Level
Hospitals of Dhaka City: Extent, Determinants and, Impact on Cost and Hospital
Management.

Respect Respondents, Assalamual aikum / Good morning.

| myself Dr./Mr------------------ ---------Father’s name--------------------

----- have come to you as an interviewer of the above mentioned project.

The purposes of this study is to determine the factors involved in the occurrence of
hospital acquired infections and to find out the impact of HAI on cost of treatment
and on hospital management.

Your participation in this study is completely on voluntary basis by giving the
answers of some questions regarding your disease and by showing the affected
parts of your body. The interview and observation session with you will take
approximately 30 minutes. The findings of the study will help the policy maker to
formulate realistic strategy in eliminating child marriage from the country. No
drugs or placebos will be used in this study. No blood, fluids or any other items
will be collected from your body.

Usually thereis no possibility of potential risksto you in this study, even though if
any such situation would arise the researcher will provide all sorts of risk coverage
to you.

All sorts of confidentiality will be ensured in connection with this study.

Y ou have the full right to be withdrawn from the interview session at any time.

You will have one copy of this informed consent form after being signed by all

concern.

Name of the Witness Name of the Respondent | Name of the Researcher
Signature/ Thumb Signature/ Thumb-impression Signature of the
impression of the Witness of the Respondent Researcher
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Annerxare: 2uestionnacres

Resear ch under PhD Programme

Faculty of Post-graduate M edicine and Resear ch,
Dhaka University.

Through National Institute of Preventive and Social Medicine (NIPSOM),
Mohakhali, Dhaka.

Title: Hospital Acquired Infections among the Paediatric Patients in Tertiary
Level Hospitals of Dhaka City: Extent, Determinants and, Impact on
Cost and Hospital Management.

Questionnaires for Parents or Careqivers of Patients.
(For both HAI and non-HAI patient)

Name of Hospital: | |

[Declaration to the respondents: This research programme is the compulsory
part of PhD course under Faculty of Post-graduate Medicine and Research of
Dhaka University. As a researcher | am in urgent need to have some
information from you regarding your patient to carry out this research
programme. Y ou are highly appreciated to pass your opinion without any bias.
Not only that you have the full right even not to response at all. It is for your
kind information that full confidentiality will be maintained in this concern. |
would again like to express my thanks and gratitude to you for your great

contribution.]

1. Name of the patient:
2. Ward No............... Reg.No.......cccece.. Bed No.......cccue..e.

3. Name of the respondent:

4. Relation of the patient with respondent: ]
1) Mother 3) Grand mother
2) Father 4) Others (Caretaker)

5. Ageof thepatient: L Months

6. Sex of the patient: 1) Male 2) Femae ]
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7. Religion of the patient
1) Muslim
2) Hindu
3) Christian

4) Buddhist [ ]
5) Others (specify):

8. Occupation of patient's father [ ]
1) Agriculture. 4) Industry worker
2) Business. 5) Daily laborer
3) Service. 6) Others (Specify):
9. Occupation of patient's mother ]
1) House wife. 3) Factory worker
2) Service. 4) Others (Specify):
10. Educational level of patient's father: [ ]
1) Class One. 9) Class Nine
2) Class Two. 10) ClassTen
3) Class Three 11) SSC
4) Class Four 12) HSC
5) Class Five. 13) Graduation
6) Class Six. 14) Masters
7) Class Seven. 15) No Education
8) Class Eight.
11. Educational level of patient's mother: ]
1) Class One. 9) Class Nine
2) Class Two. 10) ClassTen
3) Class Three 11) SSC
4) Class Four 12) HSC
5) Class Five. 13) Graduation
6) Class Six. 14) Masters
7) Class Seven. 15) No Education
8) Class Eight.
12. Monthly family income (in thousand taka): ...........cccceeveieeiieennenn /=
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Annerxare: 2uestionnacres

13. What is about the smoking habit of the patient's father?

1) Non smoker . 3) Regular smoker
2) Irregular smoker . 4) Chain smoker
14. What is about the smoking habit of the patient's mother? [ ]
1) Non smoker. 3) Regular smoker
2) Irregular smoker . 4) Chain smoker
15. Was the patient being hospitalised within three months back? ]
1) Yes. 2) No.
16. Had the patient undergone any surgical operation within three months
back? [ ]
1) Yes. 2) No.
17. How may attendants on an average stay with the patient? (In number):
18. How many visitors (average) are coming daily? (In number): %
19. Have you seen any rodents and pests in the hospital ? [ ]
1) Seen severa timesin aday. 3) Infrequently seen
2) Frequently seen. 4) Never seen
20. How frequently the linen is changed? 1]
1) Every day 4) Three days interval
2) One day interval 5) Four days interval
3) Two daysinterval. 5) Four daysinterval
21. How frequently the pillow cover is changed? [ ]
1) Every day 4) Three days interval
2) One day interval 5) Four days interval
3) Two daysinterval 6) Five daysinterval
22. What is your comment regarding the overall services provided by this
hospital ? [ ]
1) Highly satisfied 4) Dissatisfied
2) Satisfied. 5) Highly dissatisfied

3) No comment /average
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Resear ch under PhD Programme

Faculty of Post-graduate M edicine and Resear ch,
Dhaka University.

Through National Institute of Preventive and Social Medicine (NIPSOM),
Mohakhali, Dhaka.

Title: Hospital Acquired Infections among the Paediatric Patients in Tertiary
Level Hospitals of Dhaka City: Extent, Determinants and, Impact on
Cost and Hospital Management.

Observation Check-L ist For Patients
(For both HAI and non-HAI Patient)

Name of Hospital:

1. Patient's Name:
2. Bed No. Ward No. Registration No.
3. Name of the basic disease for which the patient had got admitted:
4. Has the patient presented with features of infection at the time of admission?
1) Yes 2) No [ 1]
If no then
5. Has the patient devel oped infection withing 48 hours after admission?
1) Yes 2) No [ ]
If no then
6. Has the patient passed 48 hours after admission?
1) Yes 2) No ]

If yesthen

7. Has the patient developed infections at any time in hospital after passing 48
hours from admission?

1) Yes 2) No [ ]
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If yesthen

8. Has the patient been clinically diagnosed as HAI? ]
1) Yes 2) No

If yesthen

9. Has the patient undergone thorough clinical and laboratory investigations?

[ ]

1) Yes 2) No

If yesthen

10. Whether the case has been finally diagnosed as HAI or non- HAI patient:

[ 1]
1) HAI 2) Non-HAI

If diagnosed as HAI then

11. Please mention the type of HAI- (On the basis of site of infection) ]
(Please put the number of the appropriate option in the box)

1) Surgical wound infection 5) Septicaemia/Bacteraemia
2) Urinary Tract Infection (UTI) 6) Skin and soft tissue infection
3) Respiratory Tract infection 7) Others (Specify):

4) Vascular catheter infection

12. Causative organisms involved in the occurrence of HAI: [ ]

(Please put the number of the appropriate option in the box)

1) Staphylococcus Aurius 5) Pneumococcus
2) Pseudomonas aerogenosa 6) Gonococcus

3) E. Cali 7) Streptococcus
4) Staphylococcus viridens 8) Others (Specify):
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13. In culture and sensitivity test (of the required specimen) resistance was
found against which of the following antimicrobial agents? ]
(Please put the number of the appropriate option in the box)

1) Amoxycillin 5) Livofloxacin
2) Cephaexin 6) Ceftriaxone
3) Cefradine 7) Others (Specify):
4) Ciprofloxacin 8) None
14. Had the patient undergone any of the following therapeutic interventions?
(Please put the number of the appropriate option in the box) [ ]
1) Biopsies 6) Naso-gastric Feeding
2) Endoscopic examination 7) Surgical procedure
3) Catheterization 8) Others (Specify):
4) Intubation/Ventilation 9) None

5) Naso-gastric Suction

15. Duration of use of specific intervention: ... days

16. Had the patient taken any of the following |mmunosuppressive therapy?

(Within three months back) [ ]
1) Cytotoxic drug 3) Steroid therapy
2) Irradiation 4) None

17. Had the patient suffered from any of the following Immunosuppressive condition?
(Within three months back)

1) Leukaemia 4) Injury to skin or mucous membrane
2) Other malignant disease: 5) Renal failure
3) Uraemia 6) Liver failure
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18. Had the patient been treated with antibiotic during present hospital day’?t|

1) Yes 2) No
If yesthen
19. Which of the following antibiotic was given? ]
1) Amoxicillin 5) Ceftriaxone
2) Erythromycin 6) Azithromycine
3) Cephalexin 7) Cefixime
4) Cefradine 8) Others:
20.For how many days the antibiotic wasused?> ... days

21.Patient's haemoglobin level a the time of admission:

22 Patient's BMI at the time of admission:

23.Patient's blood group: [ ]
1) A+ve 5 AB+ve
2) A-ve 6) AB-ve
3) B+ve 7) O+ve
4) B-ve 8 O-ve

24. Name of operation done for basic disease for which the patient has got
admitted:

Annex:ix



Annexane: (heck-List

25. How many days the patient had to wait for operation after confirmation of

diagnosis (preoperative delay)?. ... days

26. Name of operation done for HAI or complication of HAI (when and where

applicable):

SPECITY e s
27. What was the ultimate outcome of the patient?
[ ]
1) Cure 3) Morbidity
2) Death 4) Referral
28. Date of admission: 1T T ]
29. Date of development of HAI T 1T 1
(I.e.HAI developed on ........... th day after admission)
30. Date of discharge/ death /referral: LT 1T ]

31. Average length of stay (ALS) at hospital for non-HAI patient:
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33. Extradays of stay at hospital for this patient (SL. 29 — SL. 28):

34. Calculation of extra private cost: (in Taka)

ITEMS Perday Extra Total
cost (a) days (b) |cost(a b)

a) Cost of extramedicine

b) Cost of extrainvestigation

c) Extrafood expensesfor patient

d) Extrafood for attendants

e) Extratravel cost of attendants

f) Income loss of the parents

g) Unseen expenses

Grand Total

35. Calculation of extra opportunity cost: (in Taka)

Per day Extra | Total

ITEMS cost days cost

a) Bed charge (including diet)
for extra days

b) Extralnvestigation

c) Operation charge (for HAI)

d) MSR used for extra days

e) Extraservicesrendered by doctors

f) Extraservicesrendered by nurses

g) Extraservicesrendered by other staffs

Grand Total
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Research under PhD Programme

Faculty of Post-graduate M edicine and Resear ch,
Dhaka University.

Through National Institute of Preventive and Social Medicine (NIPSOM),
Mohakhali, Dhaka.

Title: Hospital Acquired Infections among the Paediatric Patients In Tertiary
Level Hospitals Of Dhaka City: Extent, Determinants And, Impact on
Cost and Hospital Management.

Observation Check-List For Hospital Facilities

Name of Hospital:

1. Total number of paediatric patients had been
admitted during study period in this hospital

2. Total number of HAI among the paediatric
patients during study period in this hospital

3. Total number of non-HAI paediatric patients
brought under study in this hospital

4. Total number of paediatric bedsin this hospital :

5. Total number of death of paediatric patients
(Excluding the death occurred within 48 hours of admission)

6. Length of data collection period in this hospital :  ............ days.

7. Total bed-days utilized by all non-HAI paediatric

patients during study period in this hospital X e days.
8. Total bed-days utilized by all paediatric HAI
patients during study period in this hospital L e days.

Annex: Xii



Aunexane: (heck-List

9. Sum of bed-days utilized by all admitted patients
(including HAI and non-HAI) during study period in this hospital :

10. Total number of doctors working in the study area of the hospital :
11. Total number of nurses working in the study area of the hospital :
12. Total number of staffs working in the study area of the hospital

13. Space between two beds (on an average) D e feet

Hyaienic practice of the Attendants

14. Practice of using facemask at the time of caring the patient:

(Give the number of personnel found using or not using the facemask)

(Pedi. Medi. /Pedi.Surgery) Ward No.......... Date of
vigit: / /

Personnel Using Not using

Doctor:

15. Practice of using facemask at the time of caring the patient:

(Give the number of personnel found using or not using the cap)

(Pedi. Medi. /Pedi.Surgery) Ward No.......... Date of visit:
/ /

Personnel Using Not using
Doctor:

16. Practice of using facemask at the time of caring the patient:

(Give the number of personnel found using or not using the gown)

(Pedi. Medi. /Pedi.Surgery) Ward No.......... Date of visit:
/ /

Personnel Using Not using
Doctor:
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17. Practice of hand washing before and after caring the patient:
(Give the number of personnel practicing or not practicing hand washing)

(Pedi. Medi. /Pedi.Surgery)
Ward No.......... Date of vigit: / /

Personnédl Practiced Not Practiced

Doctor:

Condition of linen:

18.Cleanliness status of bed sheet:
(SL.No.of appropriate option should be put in the box)
L]

(Pedi. Medi./Pedi.Surgery)
Ward No....Date of visit:

1) Clean
2) Dirty

19. Cleanliness status of pillow cover:
(SL.No.of appropriate option should be put in the box)

L |
(Pedi. Medi./Pedi.Surgery)
Ward No....Date of visit:

1) Clean
2) Dirty

20. Isthere any infection control committee in this hospital ?

1) Yes 2) No
21. Do the infection control committee work regularly?

1) Yes 2) No
22. Has the hospital separate budget for controlling infection?

1) Yes 2) No

Innimii

23. Isthere any provision for special care for HAI patients?
1) Yes 2) No
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Annexane: Weonk Schedule

Flow Chart of the Schedule of the Study:

Months

Activities

4 |4

Review of literature

Development of
Research Instruments

Pre-testing

Finalization of Research
Instrument

Training of interviewers

Data collection

Data processing and
analysis

Report writing
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