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IntroductionIntroductionIntroductionIntroductionIntroduction

The first Salmonella Typhimurium definitive type 104 (ST
DT104) isolate was identified in Canada in 1970 and was
sensitive to all antibiotics tested 1. ST DT104 has become
of increased concern because it is now frequently resistant
to multiple antibiotics.  Antibiotic resistant bacterial infections
may compromise treatment of a severely or systemically
affected individual.

A review of ST DT104 cases confirmed at the Central Public
Health Laboratory in Ontario during the period August 1,
1997 to July 31, 1998 was undertaken to better understand
this organism 2.  In 1999, four provinces, Ontario, British
Columbia, Alberta, and Saskatchewan, began collaboration
on a study to examine the risk factors and burden of illness
associated with ST DT104 infection. This paper presents
findings specific to Ontario obtained from the multi-province
case-control study. More specifically the paper will provide
descriptive epidemiological findings as well as
microbiological findings with respect to antimicrobial
resistance patterns of the ST isolates.

MethodsMethodsMethodsMethodsMethods

All isolates of ST in Ontario identified at the Central Public
Health Laboratory in Toronto during the 12-month study
period, December 1, 1999 to November 30, 2000 were
sent to the National Laboratory for Enteric Pathogens in
Winnipeg for phage typing and antimicrobial sensitivity testing
using SensititreTM (Trek Diagnostics, Westlake, Ohio).  The
bacterial isolates were classified by commonly used
antimicrobial resistance patterns (R-types) such as ACSSuT
(Ampicillin, Chloramphenicol, Streptomycin,
Sulphamethoxazole, and Tetracycline).

Every second ST case identified in Ontario during the study
period was eligible for inclusion in the case-control study.
Data collection consisted of telephone interviews.  The
information collected on demographics, symptoms, and a
variety of risk factors for the cases and age-matched
controls was self-reported.  This paper provides a subset
of information, specific to Ontario, from the case data that
were available in the case-control study database.

All data were entered into SPSS (ver. 10.0) and responses
summarized by frequency distributions. Chi-square or
independent t-tests were calculated where appropriate and
p-values =0.05 were reported as statistically significant.

ResultsResultsResultsResultsResults

A total of 573 isolates of ST isolates were identified during
the 12-month data collection period.  Of the 573 isolates,
data were available from 259 cases that were used in the
multi-province case-control study.  Of the 259 cases, 113
(44%) were ST DT104 and 146 (56%) were ST non-
DT104.

For the 259 cases, there were more females in the ST
DT104 case-group and more males in the ST non-DT104
case-group, however, there was no statistical difference
between the two groups (Table 1).  The rates of illness by
age-band for both ST DT104 and ST non-DT104 were
highest for the 0-4 year band, followed by the 5-9 year
band (Figure 1).  A higher rate of illness was observed for
ST non-DT104 cases compared to ST DT104 cases in
the 0-4 age-band. The distribution of ST DT104 cases by
month was relatively even throughout the 12-month period
whereas the distribution of ST non-DT104 cases was
greater during the summer months (Figure 2).  Diarrhea,
fever, cramping, and nausea were the most frequently
reported symptoms.  Upon comparison of ST DT104 and
ST non-DT104 cases by gender, adult versus pediatric
cases, and various self-reported symptoms, “headache”
was the only statistically significant difference observed
(p=0.047) (Table 1).
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DiscussionDiscussionDiscussionDiscussionDiscussion

The number of ST and ST DT104 identified in Ontario
decreased slightly between 1997-98 and 2000.  In 1997-
98, of the 760 ST identified, 299 (39%) were ST DT1042.
In 2000, of the 573 ST identified, 271 (47%) were ST
DT104.

Consistent with other studies 2,3 rates were highest in the
age group 0-4 years followed by 5-9 years (Fig. 1).  ST
DT104 cases were relatively evenly distributed throughout
the 12-month period.  The typical seasonal distribution
common to enteric diseases in Ontario, with cases occurring
more frequently in the summer months and less frequently
in the winter months, was not observed with ST DT104.
In contrast, the typical enteric seasonal distribution was
observed in 1997-98, however 2.  The typical seasonal
distribution for ST non-DT104 cases was observed with a
peak in the number of cases during July, August and
September (Fig. 2).

Diarrhea, fever, cramping, and nausea were the most
frequently reported symptoms (Table 1) consistent with
previously documented outbreaks of ST DT104 4-7.  The
frequency distribution of symptoms was similar between
ST DT104 and ST non-DT104 cases, except for
headaches, which were more frequently reported for ST
DT104.  It is not known if this statistical association was
artifactual. There was no statistically significant difference
in the duration of diarrhea between ST DT104 and ST
non-DT104 cases, 9.50 days versus 9.37 days.  These
data do not support a difference in symptom severity
between ST DT104 and ST non-DT104 cases.

The first ST DT104 isolate was identified in Canada in

The 573 ST isolates identified by phage type and R-type
ACSSuT are shown in Table 2.  The most frequent phage
type was ST DT104 representing 47.3 % (271/573) of
isolates.  Of the 271 ST DT104 isolates, 249 (91.9%)
were R-type ACSSuT.

There was a statistically significant difference (p=0.001)
between ST DT104 and ST non-DT104 sensitivity
patterns for seven individual antibiotics (Table 3).  The
resistance to these antibiotics was also reflected in the R-
types ACSSuT, ACKSSuT (ampicillin, chloramphenicol,
kanamycin, streptomycin, sulfonamides, tetracyclines), and
ACAmocT (ampicillin, chloramphenicol, amoxicillin,
tetracyclines) as 91.9, 26.6, and 10.3% of isolates exhibited
these patterns.
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1970 and was sensitive to all antibiotics tested 1. During
this study period, 91.9% of ST DT104 isolates in Ontario
were R-type ACSSuT (Table 3).  This was higher than
observed for British Columbia where the ACSSuT pattern
comprised 19% (12/64) of ST DT104 isolates in 1997/
1998 3.  Additionally, 10.0% of ST DT104 isolates in
Ontario were R-type ACAmocT.  This was lower than
observed in Alberta where this pattern comprised 56% of
isolates in 1999 8.  The difference in antibiotic resistance
patterns between provinces is not well understood.

Recommended therapeutic agents for severe or
extraintestinal illness include ciprofloxacin, azithromycin,
ceftriaxone and cefotaxime 9.  All ST DT104 isolates in
Ontario were sensitive to ciprofloxacin unlike in the United
Kingdom where approximately 15% of ST DT104
isolates have shown decreased susceptibility to
ciprofloxacin 10.

ConclusionConclusionConclusionConclusionConclusion

The Ontario data presented in this article were a component
of a study involving four provinces in Canada.  The study
was conceived to better understand one emerging
antimicrobial resistant organism, ST DT 104, in Canada.
A review of Ontario data revealed that the number of ST
decreased from 760 in 1997/98 to 573 in 2000.  Similarly,
the number of ST DT104 decreased from 299 to 271.

Antimicrobial resistant organisms have emerged as a
significant public health issue in recent years.  Antimicrobial
resistant organisms certainly compromise therapeutic
options for individuals where antimicrobial treatment is
required.  There is some belief that antimicrobial resistant
organisms are more pathogenic than antimicrobial sensitive
organisms.  The analysis performed in this study compared
self-reported symptoms of ST DT104 and ST non-DT104
cases.  ST DT104 might be considered representative of
an antimicrobial resistant organism and ST non-DT104
representative of an antimicrobial sensitive organism,
however, there is some misclassification of categories.  The
Ontario data did not support a difference in pathogenicity
between ST DT 104 and ST non-DT104.
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IntroductionIntroductionIntroductionIntroductionIntroduction
The National Guidelines on Family Centered Maternity
Care in Canada1 considers pregnancy and birth normal,
healthy life events.  Family Centered Maternity Care is a
complex, multidimensional, dynamic process of providing
safe, skilled and individualized care responding to the
physical, emotional, and psychosocial needs of the woman
and her family.  As well, such care recognizes the
significance of family support, participation, and choice
(Rush J. 1997)2.  The Family Centered Maternity Care
Survey was undertaken in Ottawa in 2000-2001 with the
goal of gaining a better understanding of the care received
by women in the City of Ottawa during the four phases of
reproductive health; prenatal care, labour and birth, in-
hospital postpartum and at-home postpartum care.  The
599 mothers who responded to the survey revealed a high-
level of satisfaction with the services, support and
information received both before and after birth but also
identified some areas of concern for health planners, health
care professionals and health care programmers.   This
paper offers a description of the methods for this survey
and a brief presentation of results.  Specific indicators such
as one and six week breastfeeding rates and mother-infant
togetherness will be explored.
MethodMethodMethodMethodMethod
The Family Centered Maternity Care Survey was a cross-
sectional telephone survey in which each mother was
interviewed on two separate occasions using two different
questionnaires.  Although some of these women have older
children, the survey addressed only their most recent birth
experience.
The specific objectives of this study were:
a) To gain  a better understanding of the care received by

women in the City of Ottawa during their pregnancy
and in the postpartum period within both hospital and
community settings.

b) To determine women’s perinatal behaviours.
c) To collect socio-demographic data on women who give

birth in the City of Ottawa.

CommuniquéCommuniquéCommuniquéCommuniquéCommuniqué
Public Health Research, Education andPublic Health Research, Education andPublic Health Research, Education andPublic Health Research, Education andPublic Health Research, Education and

Development ProgramDevelopment ProgramDevelopment ProgramDevelopment ProgramDevelopment Program
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d) To determine the prevalence of postpartum depression.
Recruitment commenced on October 1st 2000, and was
completed in March, 2001.    This project was approved
by the Research Ethics Board of theRegional Municipality
of Ottawa-Carleton Public Health Department.  New
mothers were eligible if they spoke French or English, were
discharged from the hospital with their baby and were a
permanent resident of the City of Ottawa. Data collection
tools included two questionnaires developed for two
structured telephone interviews which were administered
to women whose infant was at least one week old at the
time of the first interview and at least six weeks old at the
time of the second interview.  Mothers were excluded if
they:  a) had a stillbirth or whose infant had died,  b) had an
infant with severe life threatening congenital anomalies,  c)
did not speak English nor French,  d) did not have a
telephone; did not permanently reside within the City of
Ottawa,  e) had given their infant up for adoption or had
their infant apprehended by the Children’s Aid Society.
The first questionnaire for mothers was to gather information
about the in-hospital experience for mother, baby and family
in the first week postpartum.  The second questionnaire
was to gain information about broad community support
for mother, baby, and family in the prenatal and six-week
postpartum periods.  A third questionnaire was developed
for the purpose of collecting hospital-based data on services

and support available for the new family for the time the
mother was in hospital.  This was completed by a hospital
manager at each of the four Ottawa hospitals with a
mother-infant unit.  The results from the third questionnaire
are not available at this time.

The data were entered on a personal computer and analysed
using the software package SPSSPC version 9.0.
Descriptive statistics were used to describe the response
rates and characteristics of each group.

FindingsFindingsFindingsFindingsFindings

Sample DescriptionSample DescriptionSample DescriptionSample DescriptionSample Description

The final sample of respondents who answered both one
week and six week questionnaires was 599 new mothers.
The majority of women who participated in the survey had
a partner (90%), were thirty years old or over at the time
of the birth of their child (58%), were well educated (65%
had completed post secondary education) and had high
incomes (69% with a family income of fifty thousand dollars
or more).

Public Health ResourcesPublic Health ResourcesPublic Health ResourcesPublic Health ResourcesPublic Health Resources

Figure 1 demonstrates that although respondents reported
knowledge of community resources upon discharge, many
women were unaware of such resources during their
pregnancy.
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Table 1 shows the services received or used by the mother
during the postpartum period.  While a majority of women
received a phone call from a public health nurse (PHN),
67% consented to receive a home visit.  Less than 20% of
mothers visited a Well Baby Drop-in and only 14% went
to a Breastfeeding Support Drop-in.  Respondents generally
rated the services offered by the Regional Municipality of
Ottawa-Carleton Public Health Department favourably, but
some mothers indicated the need for improvement as
indicated by the following statement from a new mother:

“Mothers should be aware of public health services before
baby is born.  Postpartum depression should be explained
to moms before birth, taught to recognize signs and
symptoms.”

The majority of mothers were accompanied by someone
to these prenatal care visits.  Almost all (98%) of
accompanying persons were made to feel included in the
visit, similar to the rates of prenatal education classes.
Interestingly, only two-thirds of women reported that their
doctor/midwife discussed preterm labour with them, and
only 76% of respondents reported a good understanding
of the signs and symptoms of preterm labour.

In Table 3, respondents rated their understanding and
education in several areas important to mothers and
families.

Prenatal Education and CarePrenatal Education and CarePrenatal Education and CarePrenatal Education and CarePrenatal Education and Care

Prenatal education classes are largely attended by first time
mothers and their partners.  Of the 232 women who
attended prenatal classes 215 (92%) were primiparous.
Of those women who attended classes, 97% went with
their partner; friend/relative or another person and most of
the accompanying persons (98%) felt included in the
prenatal classes.

Most respondents (86%) indicated that they first went for
prenatal care within the first trimester of their pregnancy.
Table 2 compares some of the characteristics of those
women who went for prenatal care early (509 women within
the first 3 months of the pregnancy) with those who went
later (83 women beyond 3 months in their pregnancy).
Women in the later care group appeared to have lower
education, lower family income, and were somewhat
younger.  When differences between the two groups were

assessed using Chi-square analysis, income emerged as
the only significant category (χ2 =4.29, p=0.038).  It is
interesting to note that the breastfeeding rate at 48 hours
postpartum for the later care group is higher (69.5%) than
the earlier care group (60.1%).
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Combined Mother/Baby Postpartum CareCombined Mother/Baby Postpartum CareCombined Mother/Baby Postpartum CareCombined Mother/Baby Postpartum CareCombined Mother/Baby Postpartum Care

Although mother-infant contact is most beneficial
immediately after the baby’s birth, in this sample 40% of
mothers did not hold their baby immediately after delivery
and about the same number were separated from their baby
for the first few hours.  Furthermore, 96.5% of respondents
indicated that they were separated from their baby at some
point during their hospital stay. Thirty-four per cent reported
having 24-hour rooming in and 45% had rooming in during
the day.  Only 114 (18%) respondents reported that their
new baby did not spend any time at all in the nursery.  In
spite of this 590 (94%) women responded that they felt
they had the opportunity to spend enough time with their
baby while in hospital.  In addition 472 (77%) rated the
amount of time in hospital to learn to care for their baby as
more than adequate.

The National Guidelines suggest mother and baby be in the
same room 24 hours a day. “Mother/baby infant care
provides infant care at the mother’s bedside, guides and
teaches parenting skills, attends to the mother’s physiological

and psychological needs, and integrates other family
members into this care”1. This strategy necessitates baby
and mother in the same room 24 hours a day.  This conflict
between the guidelines and the views of mothers may be
due to a lack of understanding on the part of the mother of
the importance of postpartum mother/baby togetherness.

Infant FeedingInfant FeedingInfant FeedingInfant FeedingInfant Feeding

“Women and families make decisions based on many
factors – the expertise of professionals being one.”1  The
method of infant feeding a woman chooses should be the
best for mother, baby and the family. Health care
professionals should inform and educate women and their
families about breastfeeding and bottlefeeding and be
prepared to support the choice that is made.  Figure 2
indicates women received most of the information about
infant feeding from their prenatal class instructor and less
from their health care provider.  Breastfeeding was
discussed more than bottlefeeding and support for the
choice of infant feeding was adequate but highest from
hospital nurses.
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Feeding StatusFeeding StatusFeeding StatusFeeding StatusFeeding Status

Breastfeeding initiation rates were high (88.6%) for this
study sample but at 6 weeks over 100 mothers had
switched to bottle feeding and the rates of bottle feeding
went up from 11.4% at 48 hours (time of first interview) to
28.5% at 6 weeks (time of second interview).

Eighty per cent of mothers reported breastfeeding because
they felt it was better for their baby while 19.5% of mothers
breastfeed because it is better for themselves.   Seventeen
per cent say it is more convenient.  Table 4 demonstrates
the method of infant feeding at two-time periods measured
in the survey.

The most important reason indicated for breastfeeding
cessation was that mothers thought their babies were not
getting enough milk 39 (38%).  Of the mothers who
breastfed at all, 94 (19%) attended one of the
Breastfeeding Support Drop-ins with 45(48%) of these
mothers indicating a problem breastfeeding as the reason
they attended.  Sixty-nine (82%) mothers found the drop-
in very useful.

Many mothers who breastfed their babies at all,
experienced problems at home with breastfeeding 194
(36%).  Of the problems identified, 52 (10%) were worried
they didn’t have enough milk and 77(14%) had sore nipples.
Other problems mentioned were latching difficulties, worries
about baby’s weight, breast engorgement, and other issues
related to the mother’s or baby’s health.  Of the mothers
who sought help about their breastfeeding problems (168)
most of them 85 (51%) received help from a Public Health
Nurse 45 (27%), received help from a lactation consultant,
and 34 (20%) received help from their doctor or midwife.

Early days at home with the new babyEarly days at home with the new babyEarly days at home with the new babyEarly days at home with the new babyEarly days at home with the new baby

Mothers were very confident in their ability to care for their
newborn and themselves at home and most (92%) had
enough help mainly from family and friends.  Upon returning
home from the hospital the majority of women 566 (96%)
had someone to help them.  The person most often mentioned
as this help was the husband/partner.

Had extra assistance been available, respondents ranked
“help with baby care” as most important 213 (38%), “help
with keeping the house clean and laundry” as next most
important 130 (23%), next important was “help with other
children” 106 (18%), then “help with meal preparation 65
(11%), and finally “help with grocery shopping” 50 (8%).

Postpartum DepressionPostpartum DepressionPostpartum DepressionPostpartum DepressionPostpartum Depression

When asked about their emotional health, the majority of
respondents indicated that they were able to cope very
well.  Ninety-five per cent of women indicated positive
attitudes as evidenced by their low score on the Edinburgh
Postpartum Depression Scale3.  Almost all mothers [565
(95%)] who answered all the questions in the Scale scored
11 points or less indicating a healthy mental state.  There

Most respondents (78%) agreed or strongly agreed with
the statement that the expectations they had about
breastfeeding were the same as what they actually
experienced and 469 (94%) of mothers who initiated
breastfeeding would breastfeed their next baby.
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were 27 (5%) respondents who scored 12 points and over
signifying some measure of difficulty coping with their new
situation.

ConclusionConclusionConclusionConclusionConclusion

Overall the mothers in this sample appeared to be satisfied
with their experience in all stages of the reproductive
experience from prenatal care and education before the
birth to six weeks postpartum.   New mothers reported
good support during labour and delivery from hospital
nursing staff, partners, family and friends.  Eighty per cent of
respondents reported receiving health information and
resources at hospital discharge.  Eighty-six per cent of
mothers felt confident about caring for their babies and
ninety-two per cent reported having had enough help mainly
from family and friends. For most women in this study, the
method of feeding their baby was chosen prior to pregnancy
and was not subsequently influenced by health care
professionals.  Respondents tended not to make
arrangements or explore breastfeeding support prior to the
birth, and hospital rooming in, which supports breastfeeding,
was limited.    The combination of these circumstances may
have impacted on the falling breastfeeding rate as 71% were
breastfeeding at 6 weeks, down from 89% at initiation.  One
of the most common reason given for stopping breastfeeding
was that women were unsure if their baby was getting
enough milk.  This may be due to lack of recognition of cues
from the baby indicating whether he/she was hungry or just
fussy and women were not taught to recognize these cues.
There could be an improvement in the following areas:

a) Women’s confidence levels in their breastfeeding
capabilities could be higher as 44% of women indicate
average or lower levels of confidence.

b) In this study, 67% of mothers consented to receive a
home visit. Perinatal attitudes and behaviors need to be
explored to understand what feeding or parenting issues
may have been missed in the 33% of mothers who did
not consent to receive a home visit.

c) Attendance at breastfeeding drop-ins could be increased
and promoted.

 A number of areas of concern emerged, of which, two were
briefly outlined in this article.  The first area of concern was
the quick drop-in breastfeeding from 89% on initiation to
71% by the end of six weeks.   Secondly was the reported
separation of mother and baby while in hospital.  Ninety-six
per cent of women reported being separated from their
baby while in hospital.  Education on the benefits of rooming

in has been overlooked.  Although gaps have emerged, we
have gained insight into better understanding care received
by women residing in the City of Ottawa during all stages
of their reproductive experience.
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