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Abstract

Background: The Ontario Maternal Serum Screening (MSS) Program was intro-
duced by the Ontario Ministry of Health as a province-wide pilot project in
1993. The objective of this study was to determine the influence of practice lo-
cation on Ontario health care providers’ use of and opinions regarding MSS, ac-
cess to follow-up services and recommendations about the program.

Methods: A questionnaire was mailed to a random sample of 2000 family physi-
cians, all 565 obstetricians and all 62 registered midwives in Ontario between
November 1994 and March 1995.

Results: Among providers who were eligible (those providing antenatal care or at-
tending births) the response rates were 91.4% (778/851), 76.0% (273/359) and
78.0% (46/59) respectively. Fewer respondents in the Northwest region (71.4%)
and in rural areas (81.9%) stated that they routinely offer MSS to all pregnant
women in their practices compared with respondents in other regions
(84.4%–91.5%) and urban centres (90.1%). Fewer respondents in the northern
regions (Northeast 49.2%, Northwest 25.0%) than in the Central East region (in-
cludes Toronto) (76.6%) felt that follow-up services were readily available. Re-
spondents in the northern regions had less favourable opinions of MSS than
those in the other regions in terms of its complexity, cost, the time involved in
counselling and the high false-positive rate. More respondents in the Central
East region (64.6%) and in urban centres (52.9%) recommended not changing
the MSS program than did those in the Northwest (7.1%) and rural areas
(39.8%). After provider characteristics were controlled for in a logistic regression
analysis, practice location was not the most important factor. Instead, the model
showed that respondents who cared for 50 or more pregnant women in the pre-
vious year were more likely to offer MSS routinely (OR 2.00, 95% CI 1.21–3.27)
and that those who felt that patient characteristics affect the offering of MSS (OR
0.42, 95% CI 0.26–0.67) or that follow-up services were not readily available
(OR 0.33, 95% CI 0.20–0.55) were less likely to offer it.

Interpretation: Health care providers in northern and rural Ontario were less likely
to offer MSS routinely than those in other regions and were more likely to rec-
ommend changing or eliminating the program. Providers’ concerns about the
social and cultural sensitivity of MSS and the availability of follow-up services
affected use.

The Ontario Ministry of Health introduced the Ontario Maternal Serum
Screening (MSS) Program as a province-wide pilot project on July 1, 1993.
The intent of the program was that health care providers offer MSS to all

pregnant women in their practices with appropriate counselling. Genetic counsel-
lors and resources were available through regional genetic centres.

The purpose of MSS is to determine a pregnant woman’s risk of carrying a fetus
with Down syndrome, trisomy 18 or an open neural tube defect by measuring 3
serum markers: α-fetoprotein, human chorionic gonadotropin and unconjugated es-
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triol. The detection rate of Down syndrome through MSS
ranges from 48% to 91% (median 58%),1 and the false-
positive rate ranges from 3% to 7%.1–5 Data from the first
year of the Ontario MSS program showed a detection rate of
66% for Down syndrome, with a false-positive rate of 6%.6

The sensitivity and specificity of MSS in detecting Down
syndrome are reported as 91% and 94% respectively.7 MSS
can detect an estimated 85% of trisomy 18 cases8 and ap-
proximately 80%–85% of open neural tube defects.9

In 1985 Manitoba introduced a province-wide prenatal
genetic screening program using a single marker (α-
fetoprotein). A 1992 survey revealed that family physicians
and obstetricians in Winnipeg had more favourable opin-
ions, were more informed and were more likely to offer the
test than rural physicians, who had concerns about the cost
of the test and the lack of follow-up services.10

A study in the Sioux Lookout Zone, a remote region in
northwestern Ontario, found that MSS did not meet the
needs of the mainly native Cree and Ojibway inhabitants
and was not well received by the physicians in the region
who provided antenatal care.11 Difficulties in implementing
the test included delays in receiving test results and the lack
of follow-up services.

The purpose of this study was to determine the influ-
ence of practice location on Ontario health care providers’
use of and opinions regarding MSS, access to follow-up
services and recommendations about the program. We felt
that a better understanding of regional differences might
facilitate the future introduction of other province-wide ge-
netic screening programs.

Methods

The survey’s development, content and reliability are de-
scribed elsewhere.12 In brief, the sample included 2000 Ontario
family physicians randomly selected from the membership list of
the College of Family Physicians of Canada, all 565 obstetricians
from a list provided by the Ontario Medical Association and all 62
registered midwives from a list provided by the College of Mid-
wives of Ontario. The eligibility criterion was the current provi-
sion of antenatal care or attendance at births.

Health care providers who practised in communities with a
population of 50 000 or less were classified as practising in a rural
area. The Ontario Ministry of Health Residence Coding Manual13

was used to code the various planning regions (Fig. 1). The survey
was conducted between November 1994 and March 1995; we
used a modified Dillman technique.14 A random sample of non-
respondents received a telephone call to verify eligibility.

Statistical comparisons were carried out using χ2 tests, t-tests
and analysis of variance. Significant variables were entered into a
multiple logistic regression model. In view of the multiple com-
parisons made, a p value of 0.01 or less was considered statistically
significant.

Results

The overall response rate was 86.4%. Of 851 eligible
family physicians, 778 (91.4%) responded. Of the 359 eligi-

ble obstetricians 273 (76.0%) responded, and 46 (78.0%) of
59 registered midwives. At the time of the survey, there
were no midwives practising in the Northwest region.

Provider characteristics

There were more male than female respondents in all
regions except the East (Table 1). There was no regional
difference in age, but respondents in urban centres were
older than those in rural areas (mean 41.7 v. 39.3 years, p <
0.001). Most of the respondents (39.4%) were practising in
the Central East region, which includes Toronto, and more
family physicians (31.2%) practised in rural communities
than did obstetricians (18.6%) and midwives (8.4%, p =
0.001).

Compared with respondents in rural areas, those in ur-
ban centres cared for more pregnant women in the previ-
ous year (mean 108.0 v. 51.2, p < 0.001), performed more
deliveries (mean 158.8 v. 58.5, p < 0.001) and had provided
antenatal care longer (mean 12.1 v. 10.4 years, p = 0.002).
Respondents in the Central East region performed more
deliveries than those in the other regions (mean 155.6 v.
58.3–130.4, p < 0.001), and a larger proportion cared for at
least 50 pregnant women in the last year (difference not
significant) (Table 1).

Practices regarding MSS

In all but one of the regions, between 84.4% and 91.5%
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Fig. 1: Ontario Ministry of Health planning regions used in
study to categorize respondents by practice location. (Re-
gional areas outlined on map are approximate.)

Northwest: Kenora, Rainy River, Thunder Bay. Northeast: Algoma, Cochrane, Manitoulin,
Muskoka, Nipissing, Parry Sound, Sudbury, Timiskaming. Southwest: Bruce, Elgin, Essex,
Grey, Huron, Kent, Lambton, Middlesex, Oxford, Perth. Central West: Brant, Dufferin,
Haldimand–Norfolk, Halton, Hamilton–Wentworth, Niagara, Waterloo, Wellington. Central
East: Durham, Haliburton, Toronto, Northumberland, Peel, Peterborough, Simcoe, Victoria,
York. East: Frontenac, Hastings, Lanark, Leeds & Grenville, Lennox & Addington,
Ottawa–Carleton, Prescott & Russell, Prince Edward, Renfrew, Stormont, Dundas & Glengarry



of the respondents stated that they routinely offer MSS to
all pregnant women in their practices; in the Northwest re-
gion the proportion was only 71.4% (Table 1). MSS was
more likely to be offered routinely by respondents in urban
centres than by those in rural areas (90.1% v. 81.9%, p =
0.001). Most of the respondents in the Northwest region
(53.1%) felt that patient characteristics affect the offering
of MSS. These were identified as low education level, cul-
tural differences (including aboriginal heritage), language
barriers and low socioeconomic status.

In the Central East region a significantly higher pro-
portion of women under the age of 35 years who were of-
fered MSS chose to have the test than did those in the 2
northern regions (Table 1). Compared with pregnant
women in rural areas, those in urban areas under 35 years
of age were more likely to choose to have the test (62.9%
v. 45.1%, p < 0.001), and those 35 years or more were
more likely to have some form of genetic screening (MSS,
chorionic villus sampling or amniocentesis) (76.1% v.
62.9%, p < 0.001).

Opinions

Although many of the respondents agreed that too
many women with normal pregnancies have positive MSS
results (range across regions 42.4%–77.4%), the highest
proportion was in the Northwest region (p = 0.001). Com-
pared with respondents in the Central East region, those
in the Northwest region were more likely to indicate that
the MSS protocol was too complicated (41.9% v. 10.1%, 

p = 0.001), that the test implications were too complex
(53.1% v. 26.9%, p < 0.001) and that there were more im-
portant priorities for health care funding (53.3% v. 26.3%,
p = 0.001).

Over half (53.1%) of the respondents in the Central
East region agreed that educating women about MSS re-
duced their anxiety, as compared with 26.2% of respon-
dents in the Northeast and 24.1% in the Northwest (p =
0.001). Respondents in the Northwest region were more
likely than those in the other regions to disagree that ge-
netic tests to detect fetal abnormalities should be made
available to all pregnant women (25.0% v. 9.5%–19.4%, 
p = 0.001).

Access to services

Fewer respondents in the 2 northern regions than in
the other regions agreed that follow-up services (amnio-
centesis, detailed ultrasound and genetic counselling) and
abortion services were readily available in their communi-
ties (Table 1). A similar difference was noted between re-
spondents in rural and urban areas regarding the availabil-
ity of follow-up services (46.3% v. 77.7% respectively, p =
0.001) and abortion services (22.8% v. 51.2% respec-
tively, p = 0.001). Although respondents in all regions re-
ported that positive results were received quickly, it took
significantly longer to receive negative results in the
northern regions (mean 10.6 days in the Northwest and
10.1 in the Northeast) than in the Central East region
(mean 8.4) (p = 0.002).
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No. (and %) who stated that MSS
is routinely offered to all pregnant
women in their practice 114 201

Mean % of pregnant women
< 35 yr of age offered MSS who
chose to have it (provider’s report) 55.0

No. (and %) who felt that patient
characteristics affect the offering
of MSS 20

No. (and %) who stated that
follow-up services for women with
positive MSS test results are readily
available in their community 84

No. (and %) who stated that
abortion services are readily
available in their community 9

30

52 (38.0)

(59.6)

Variable
Southwest
n = 145

(14.3)

(84.4)

No. (and %) who were female 49

(31.2)

(33.8)

No. (and %) who cared for ≥ 50
pregnant women in previous year 44

19

38.755.0

41

162

54

99 (45.0)

(71.4)

Central West
n = 233

(17.8)

(88.9)

95

Table 1: Characteristics, use of maternal serum screening (MSS) and access to services of health care providers who responded to a survey
on the Ontario MSS Program, * by practice location†

(38.6)

(41.1)

88 27

29

387 154

72.2

89

331

Northeast
n = 63

221 (54.3)

(78.6)

Central East
n = 432

(21.1)

(91.1)

189

(47.2)

(44.3)

200

(14.3)

44.0

48

135 (49.2)

77 (42.1)

(71.8)

East
n = 192

(26.4)

(84.6)

104

(43.7)

(54.7)

83

(30.6)

(91.5)

(44.3)

(46.8)

5

8

17

35.4

20

11

10

Northwest
n=32

(15.6)

(25.0)

(53.1)

(71.4)

(35.5)

(31.2)

0.001

0.001

0.001

< 0.001

0.008

0.02

0.003

p value

*The percentages shown are based on the number of providers who responded to a given question. The number who did not respond to each question was 0–12 in the Southwest region, 2–15 in
the Central West, 5–25 in the Central East, 2–19 in the East, 0–5 in the Northeast and 0–7 in the Northwest.
†Practice locations were categorized according to the planning regions of the Ontario Ministry of Health (Fig. 1).



Recommendations

Respondents in the Central East region (64.6%) were
more likely than those in the Northwest region to recom-
mend not changing the MSS program (64.6% v. 7.1%, p =
0.001); more respondents in urban centres than in rural ar-
eas also felt this way (52.9% v. 39.8%, p = 0.001). Respon-
dents in the Northwest region were more likely than those
in the Central East to recommend discontinuing the pro-
gram (39.3% v. 12.1%, p = 0.001) and to recommend
changing it (53.6% v. 23.3%, p = 0.001). Suggestions for
modifying the test included improving the written patient
information, making the offering of MSS elective and of-
fering MSS only to selected patients (e.g., those with high-
risk pregnancies).

The results of the logistic regression analysis, conducted
to determine which variables independently accounted for
differences in the routine offering of MSS to all pregnant
women, are presented in Table 2. This model controlled
for planning region, community (urban or rural), provider
age and sex, number of pregnant women cared for in the
previous year, whether respondents felt that patient charac-
teristics affect the offering of MSS, attitudes toward MSS

(complexity of test and protocol, time involved in coun-
selling) and the availability of follow-up and abortion ser-
vices. After these factors were controlled for, regional dif-
ferences disappeared except in the East region, where
respondents were less likely to offer MSS routinely than
their counterparts in the Central East region (odds ratio
[OR] 0.50, 95% confidence interval [CI] 0.27–0.91). Dif-
ferences between respondents in urban and rural areas who
routinely offered MSS also disappeared. The model also
showed that respondents who cared for at least 50 pregnant
patients in the last year were more likely than those who
cared for fewer than 50 to offer MSS routinely (OR 2.00,
95% CI 1.21–3.27). Respondents who felt that patient
characteristics affect the offering of MSS (OR 0.42, 95%
CI 0.26–0.67) and those who felt that follow-up services
were not readily available (OR 0.33, 95% CI 0.20–0.55)
were less likely to offer the test routinely than were respon-
dents who felt otherwise.

Interpretation

The results of our study showed that respondents in
northern and rural Ontario were less likely than those in
other regions and urban centres to offer MSS routinely to
all pregnant women in their practices. Those in the North-
west region were most likely to feel that patient factors af-
fect their offering of this test, and respondents in northern
and rural Ontario were most likely to feel that follow-up
services were not readily available. In the regression analy-
sis, these were significant factors affecting the routine of-
fering of MSS.

Respondents in the Central East region (includes
Toronto) and those in urban centres were most likely to rec-
ommend not changing the program. Before the introduction
of the MSS program, some pregnant women in Toronto and
areas of southern Ontario were being offered screening with
single or triple markers. Providers in these areas have had
more exposure to and experience using the test, which may
have influenced their practice patterns and opinions.

The respondents in the Northwest region were more
likely to recommend discontinuing or changing the pro-
gram and were less likely to offer MSS routinely compared
with those in the Central East region. This finding was
consistent with their opinions of MSS; they believed that
the test’s false-positive rate was too high, the protocol too
complex and counselling too time consuming and that
there were more important funding priorities.

Respondents in the northern regions and those in rural
areas expressed concerns about availability of follow-up and
abortion services. In a 1997 press release the Institute for
Clinical Evaluative Sciences in Ontario revealed that 94%
of hospitals in Toronto performed abortions, as compared
with only 30% of hospitals in the Northeast region.15 This
highlights the importance of addressing service needs be-
fore the introduction of new tests.

Ontario Ministry of Health statistics revealed that in the
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Central West 0.71
East 0.50
Northeast 1.87
Northwest 0.54
Community

Characteristic
Adjusted odds

ratio* (and 95% CI)

(0.19–1.50)

Region

(0.59–6.00)
(0.27–0.91)
(0.39–1.28)

Central East 1.00
(0.35–1.45)Southwest 0.72

Urban

Table 2: Factors associated with the routine offering of
MSS to all pregnant women

1.00
Rural 0.80 (0.47–1.35)
Sex of provider
Male 1.00
Female 1.56 (0.95–2.64)
No. of pregnant women cared
for in previous year
< 50 1.00
≥ 50 2.00 (1.21–3.27)
Patient characteristics affect
offering of MSS
No 1.00
Yes 0.42 (0.26–0.67)
Follow-up services readily
available in community
Yes 1.00
No 0.33 (0.20–0.55)

Note: CI = confidence interval.
*Logistic regression model adjusted for planning region, practice community
(urban or rural), provider age and sex, number of pregnant women cared for
in previous year, whether respondent felt that patient characteristics affect of-
fering of MSS, attitudes toward MSS (complexity of test and protocol, time in-
volved in counselling) and availability of follow-up and abortion services.



first 2 years of the MSS program 65% of pregnant women
in the Toronto area chose to have the test, as compared
with only 25% in northern Ontario.6 What factors, there-
fore, influence a woman’s decision regarding prenatal ge-
netic screening? Studies of maternal serum α-fetoprotein
screening have shown that the nature of the information
given to women, and how it was presented, influenced
whether screening was done.16,17

After we controlled for provider characteristics, we found
that practice location was probably not the most important
factor in determining the likelihood of routinely offering
MSS and providers’ attitudes toward the MSS program. In-
stead, caring for more pregnant women, feeling that patient
characteristics affect the offering of MSS and not having
ready access to follow-up services were more important fac-
tors. Perhaps respondents with a higher volume of patients
were observing more true-positive results and, therefore, saw
more value in offering MSS. Addressing the social and cul-
tural sensitivity of MSS and the availability of follow-up ser-
vices could improve the success of this and similar programs.

There were limitations to this study. Family medicine
certificants have been found to differ from nonmembers in
demographic characteristics, attitudes and practice pat-
terns.18–21 The sample we used may not have been fully rep-
resentative of Ontario family physicians or general practi-
tioners who provide antenatal care. The samples in the
northern regions were relatively small because of the low
numbers of providers practising in these areas; however,
the response rates in these regions were similar to those in
the other regions of Ontario. Finally, all responses to ques-
tions about the use of MSS were self-reported.

In conclusion, we found significant regional differences
in health care providers’ use and opinions of MSS, access to
services and recommendations. Providers in the Northwest
region of Ontario and those in rural areas were less likely
than those in other regions and urban centres to offer MSS
routinely and less likely to recommend keeping the pro-
gram without changes. After controlling for provider char-
acteristics, however, we found that the only significant fac-
tors affecting the routine offering of MSS were caring for a
higher volume of pregnant women, providers’ perceptions
that patient characteristics affect the offering of MSS and
the availability of follow-up services. Addressing these is-
sues could help to ensure the success of future programs
that introduce genetic screening tests.
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