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Abstract
Objective  To explore views of women and health care providers (HCPs) 
about the changing recommendations regarding maternal age–based 
prenatal screening.

Design  Mixed-methods design.

Setting  Ontario.

Participants  A sample of women who had given birth within the 
previous 2 years and who had attended a family medicine centre, 
midwifery practice, or baby and mother wellness program (n = 42); 
and a random sample of family physicians (n = 1600), and all Ontario 
obstetricians (n = 694) and midwives (n = 334) who provided prenatal 
care.

Methods  We used focus groups (FGs) to explore women’s views. 
Content analysis was used to uncover themes and delineate meaning. 
To explore HCPs’ views, we conducted a cross-sectional self-
completion survey.

Main findings  All FG participants (42 women in 6 FGs) expressed 
the importance of individual choice of prenatal screening modality, 
regardless of age. They described their perception that society 
considers women older than 35 to be at high obstetric risk and raised 
concerns that change in the maternal age–related screening policy 
would require education. The HCP survey response rate was 40%. 
Results showed 24% of HCPs agreed that women of any age should be 
eligible for invasive diagnostic testing regardless of prenatal screening 
results; 15% agreed that the age for diagnostic testing should be 
increased to 40 years, 14% agreed that diagnostic testing should be 
reserved for women with positive prenatal screening results, and 45% 
agreed that prenatal screening should remain unchanged.

Conclusion  Maternity care organizations have recommended that 
maternal age–based prenatal screening is no longer appropriate. 
Informed choice is of paramount importance to women and should be 
part of any change. Health care providers need to be engaged in and 
educated about any change to screening guidelines to offer women 
informed choices.

Editor’s key points
• Traditionally, women have been offered 
prenatal diagnostic testing when they are 
35 years of age or older at their estimated 
delivery date. Recent recommendations 
state that all women should be offered 
prenatal screening and that maternal 
age alone should not be used as a basis 
for recommending invasive testing 
when noninvasive prenatal screening for 
aneuploidy is available.

• In the focus group study, all participants 
expressed the importance of individual 
choice about prenatal screening modalities, 
regardless of age. Participants discussed 
how age 35 seemed to be accepted by 
society as the age at which the risk of 
chromosomal abnormalities increases. 
Participants strongly recommended that 
any changes to maternal age–related 
prenatal screening policy that had the 
potential to decrease access to these 
services must be communicated clearly and 
in a timely manner to both women and 
health care providers (HCPs).

• The HCPs were unsure of how maternal 
age–based screening should change. 
Two-thirds disagreed with the increase 
to 40 years as the age at which women 
would have direct access to diagnostic 
testing. A similar proportion disagreed with 
eliminating age as a criterion altogether, 
offering diagnostic tests based on results 
of screening tests. There likely is a growing 
awareness among HCPs that maternal 
age–based prenatal screening is no longer 
appropriate, but our data suggest a 
disconnect between the views of experts in 
the field and HCPs.
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Résumé
Objectif Déterminer ce que pensent les femmes et le personnel soignant (PS) 
des nouvelles recommandations sur le dépistage prénatal en fonction de l’âge 
de la mère.

Type d’étude Étude utilisant plusieurs méthodes.

Contexte L’Ontario.

Participants Un échantillon de femmes ayant accouché au cours des 2 années 
précédentes et qui avaient été vues dans un centre de médecine familiale ou une 
clinique de sages-femmes, ou qui avaient participé à un programme de bien-
être pour la mère ou le bébé (n = 42); et un échantillon aléatoire de médecins 
de famille (n = 1600) plus tous les obstétriciens (n = 694) et les sages-femmes de 
l’Ontario qui avaient prodigué des soins prénataux (n = 334).

Méthodes On a utilisé des groupes de discussion (GD) pour obtenir l’opinion 
des femmes. Une analyse de contenu a permis d’extraire les thèmes et d’en 
préciser la signification. L’opinion du PS a été estimée à l’aide d’une enquête 
transversale auto-répondue.

Principales observations Les participantes aux GD (42 femmes réparties dans 
6 GD) ont toutes souligné l’importance de laisser à chacune le choix du mode de 
dépistage prénatal, quel que soit leur âge. Elles ont mentionné être conscientes 
du fait que la société considère que les femmes de plus de 35 ans présentent 
un risque obstétrical plus élevé et se sont dites préoccupées par le fait qu’une 
modification de la politique de dépistage en fonction de l’âge nécessiterait des 
efforts d’information. Le taux de réponse à l’enquête auprès des membres du PS 
était de 40 %. Les résultats ont montré que 24 % de ces derniers étaient d’accord 
avec l’idée que les femmes devraient avoir droit à un examen diagnostic invasif 
quel que soit leur âge ou les résultats du dépistage prénatal; 15 % estimaient 
qu’on devrait augmenter à 40 ans l’âge de l’examen diagnostique; 14 ,% que cet 
examen devrait être réservé à celles ayant eu un résultat positif au dépistage 
prénatal; et 45 % pensaient que le dépistage prénatal ne devrait pas être modifié.

Conclusion Selon les recommandations des organisations responsables des 
soins de santé maternelle, un dépistage prénatal basé sur l’âge de la mère n’est 
plus approprié. Tout changement devrait insister sur l’importance de donner 
aux femmes la possibilité d’un choix éclairé. Les membres du PS devront 
être engagés et informés à l’égard de tout changement dans les directives 

concernant le dépistage, de 
façon à permettre aux femmes 
de faire un choix éclairé.

Points de repère du rédacteur
• Traditionnellement, on offre un test 
diagnostique prénatal aux femmes 
qui auront 35 ans ou plus au moment 
prévu de leur accouchement. Selon des 
recommandations récentes, on devrait 
offrir ce dépistage à toutes les femmes et 
on ne devrait pas se baser uniquement sur 
l’âge de la mère pour recommander un test 
invasif lorsqu’on dispose d’un dépistage 
prénatal non invasif de l’aneuploïdie.

• Les participantes aux groupes de 
discussion ont toutes souligné l’importance 
de laisser aux femmes le choix du mode de 
dépistage prénatal, quel que soit leur âge. 
Elles ont mentionné le fait qu’il semble 
qu’on accepte généralement que le risque 
d’anomalies chromosomiques augmente 
à partir de 35 ans. Les participantes 
ont aussi fortement recommandé que 
toute modification aux politiques de 
dépistage prénatal relié à l’âge susceptible 
de diminuer l’accès à ces services soit 
annoncée clairement et en temps opportun 
tant aux femmes qu’aux membres du 
personnel soignant (PS).

• Les membres du PS n’avaient pas d’opinion 
arrêtée sur la façon dont le dépistage basé 
sur l’âge de la mère devrait changer. Les 
deux tiers d’entre eux n’étaient pas en 
faveur d’augmenter à 40 ans l’âge où une 
femme devrait avoir directement accès 
au test diagnostique. Une proportion 
semblable n’était pas d’accord avec l’idée 
d’éliminer complètement l’âge comme 
critère, suggérant plutôt d’offrir les tests 
diagnostiques selon les résultats des tests 
de dépistage. Il semble que les membres 
du PS sont de plus en plus conscients du 
fait que le dépistage prénatal basé sur l’âge 
de la mère n’est plus approprié, mais nos 
données donnent à croire en une disparité 
entre l’opinion des experts du domaine et 
celle des membres du PS.

Cet article a fait l’objet d’une révision par des pairs. 
Can Fam Physician 2013;59:e39-47
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In North America, women have traditionally been 
offered prenatal diagnostic testing when they are 
35 years of age or older at their estimated date of 

delivery. This cutoff was selected for several histor-
ical reasons, including limited availability of provid-
ers undertaking amniocentesis and chorionic villus 
sampling (CVS), cost-benefit analyses, the increased 
risk of Down syndrome with advancing age, and data 
suggesting that at the age of 35 years, a woman has 
a similar chance of delivering a child with a numeric 
chromosomal anomaly as experiencing a miscarriage 
after amniocentesis.1,2 Recently, several publications 
and maternity care organizations have questioned eli-
gibility for invasive testing based on maternal age.1,3-10 
The Society of Obstetricians and Gynaecologists of 
Canada (SOGC) has recently recommended that all 
pregnant women should be offered prenatal screening 
and, generally, only those with screening test results 
above a predetermined cutoff should be offered inva-
sive testing.9 They state, 

Maternal age alone is a poor minimum standard 
for prenatal screening for aneuploidy, and it 
should not be used [as] a basis for recommend-
ing invasive testing when non-invasive prenatal 
screening for aneuploidy is available.9 

Before this, the SOGC had recommended mater-
nal age of 40 at delivery as an indication for direct 
access to invasive diagnostic testing (amniocente-
sis or CVS).7,8 These new recommendations have 
arisen partly in response to the improved detection 
rate of trisomy 21 and 18 with improved screen-
ing protocols incorporating multiple biochemical 
and ultrasound markers, such as integrated pre-
natal screening and first-trimester screening.7,9 
In addition, the change was recommended to 
reduce unintended fetal loss resulting from mis-
carriage following invasive diagnostic testing. In 
contrast, the American College of Obstetricians 
and Gynecologists (ACOG) and others have sug-
gested that, irrespective of age, a woman should be 
allowed to choose the screening or diagnostic test 
that best meets her needs and that age 35 should 
be removed as the threshold for offering diagnostic 
testing.1,5,6,11 Proponents of this approach cite the 
importance of individual values in decision mak-
ing, the increased accuracy of prenatal screening 
tests, and lower miscarriage rates associated with 
amniocentesis compared with earlier studies (1 in 
300 to 500 compared with as low as 1 in 16003,12) as 
factors that might affect women’s decision making. 
Wilson suggests that the SOGC recommendation 
is more of a “public health approach” in a publicly 
funded health care system with limited resources, 

while the ACOG recommendation is one that sup-
ports “individual choice” in a private-payer system.8

Using the age at which the risk of miscarriage from 
diagnostic testing equals the risk of a baby being 
born with a chromosome anomaly as the threshold 
for offering diagnostic testing implicitly assumes that 
women value these 2 outcomes equally and independ-
ently. Studies have shown that women vary substan-
tially in how they view these and other outcomes of 
prenatal testing decisions relative to one another.6,13-17

Maternal age–based screening also has consider-
able resource implications, as there has been a dra-
matic change in the age distribution of pregnant 
women. Using advanced maternal age (≥ 35 years) 
as the sole determining factor to offer amniocentesis 
would result in the offer of an invasive prenatal diag-
nostic procedure to approximately 17% of pregnant 
women in Canada.18

With calls for a new approach to prenatal screen-
ing but with different recommendations as to how 
this might occur, our purpose was to determine the 
views of women and health care providers (HCPs) 
on these new recommendations about maternal age–
based screening for chromosomal disorders.

Methods

This study used a mixed-methods design19-21 and 
drew from a larger project with 2 components. One 
component explored women’s attitudes and opin-
ions about a new educational resource, “A Guide to 
Understanding Prenatal Screening Tests—for Women 
and their Families,”22 which detailed the available 
methods of prenatal screening in Ontario. The other 
component of the study explored HCPs’ attitudes to 
a new educational resource titled “Reference Guide 
for Health Care Providers. Prenatal Screening Tests 
for the Detection of: Down Syndrome, Trisomy 18 and 
Open Neural Tube Defects.”23 To explore women’s 
views, we used the qualitative method of focus groups 
(FGs). Because the proposed changes to maternal age–
based prenatal screening are new and complex, we 
believed FGs would allow for the necessary explana-
tions and enable exploratory discussion.24 The only 
eligibility criterion was that women had to have given 
birth within the previous 2 years. Letters of invita-
tion were sent to all eligible women who attended 
3 urban academic family medicine centres (FMCs), 2 
urban-suburban midwifery practices (MWPs), and 1 
rural baby and maternal wellness program (MatWP) in 
northern Ontario. All those who were able to attend 
on the chosen dates were included. Focus groups 
were conducted by a member of the team with quali-
tative research expertise (S. Tobin). A semistructured 
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interview guide was created and piloted. Focus group 
conversations were audiorecorded and transcribed 
verbatim. The analysis followed an iterative process, 
with core team members (S. Tobin, J.C., and A.R.) 
meeting after each FG to discuss findings requiring 
clarification or further discussion. To facilitate data 
coding, management, and analysis, NVivo software, 
version 2.0, was used. Content analysis was used to 
uncover themes and delineate meaning with feedback 
from the full research team. The themes described in 
this paper reached saturation.

To examine HCPs’ views, we conducted a self-com-
pletion survey of a random sample of Ontario FPs 
(1600 from the Ontario College of Family Physicians 
database), all Ontario obstetricians (OBs; 694 from 
the Scottsinfo Medical Lists of Ontario physicians) and 
all Ontario midwives (MWs; 334 from the College of 
Midwives of Ontario database). We used a modified 
Dillman tailored design method,25 with initial mailing 
of the survey followed by a postcard reminder 2 weeks 
later and re-mailing of the survey 8 weeks later. Health 
care providers were eligible if they provided prenatal 
care. Data were entered in a Microsoft Excel spread-
sheet and imported into SPSS, version 15.0, for analy-
sis. Frequency distributions and means were generated 
for all variables and c2 tests were used to assess differ-
ences between provider groups.

Ethics approval was obtained from the research 
ethics boards of Mount Sinai Hospital, Toronto East 
General Hospital, and North York General Hospital, 
all in Toronto, Ont. The study was conducted in 2007 
and was funded by the Women’s Health Council of the 
Ontario Ministry of Health and Long-Term Care.

Results

Focus group study of women’s experiences
Demographic characteristics of the 42 women who 
participated in the 6 FGs are listed in Table 1. There 
was a great deal of confusion among the participants 
about maternal age–related screening and proposed 
changes to the screening guidelines. It was necessary 
for the moderator to explain the background briefly 
and ask specifically, “Should the age at which diag-
nostic testing is available be increased from 35 to 40?” 
and “Should everyone, at any age, have the option of 
diagnostic testing?” The themes that emerged were 
individual choice, societal expectations, and recom-
mendations on how to handle any change in mater-
nal age–related prenatal screening policy.

Individual choice.  All participants expressed the 
importance of having individual choice about prenatal 
screening modalities, regardless of age.

I think it would be better if it was regardless of age. 
I think if you wanted to know, it would be nice to 
have the option of choice, being able to find out 
regardless of how old you are, to know for sure. 
(FG 6, MWP)

These are all personal decisions. They should all be 
an option, as far as I’m concerned. (FG 3, MatWP)

Participants also described some of the factors that 
influenced individual choice. They described the dif-
ferent choices about prenatal screening that women 
might make, depending on their feelings about dis-
ability. They said that feelings about disability might 
be unrelated to the age of the birth mother, again sup-
porting individual choice of prenatal screening modal-
ity regardless of age: “If you’re the one that has to 
raise that child and it’s got a disability, I think it could 
be more of a burden for a younger person or an older 
person. It could be either way.” (FG 3, MatWP)

Women acknowledged that in the Canadian sys-
tem, the full range of choices at any age might entail 
additional costs: “I guess there’s a fee you have to be 
charged if you want that option.” (FG 1, FMC)

Societal expectations.  Participants discussed how 
age 35 seemed to be accepted by society as the age 
at which the risk of chromosomal abnormalities 

Table 1. Demographic characteristics of FG 
participants: N = 42.

Characteristics Value

Mean age (range), y 33 (22-43)

Offered prenatal screening, n (%)

• Yes 41 (98)

• No 1 (2)

Had prenatal screening, n (%)

• Yes 33 (80)

• No 7 (17)

• Not sure 1 (2)

Highest level of education, n (%)

• High school 3 (7)

• College 11 (26)

• University 13 (31)

• Postgraduate degree 11 (26)

• Professional degree 4 (10)

FG—focus group.
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increases. They raised the concern that this age is 
well known, suggesting that it could be a difficult per-
ception to change.

I went into it going, well, I’m over 35, I’ve got to 
have these tests—I’m going to have these tests. 
Maybe it is just ... societally, it’s slammed into our 
mind now that if you’re 35 you’re past your due 
date and you should … it was lodged in my head, 
anyway, enough to act on it. (FG 5, FMC)

[The] bottom line is, your risk goes up when you’re 
over 35—that’s a fact, that’s been scientifically prov-
en. Amnio[centesis] should be available to you if 
you want it. (FG 3, MatWP)

Recommendat ions  on handl ing age pol icy 
change.  Participants strongly recommended that any 
changes to maternal age–related prenatal screening 
policy that had the potential to decrease access to 
these services must be communicated clearly and in a 
timely manner to both women and HCPs.

I think you should phase it in … because I think it 
would be very distressing for a woman who got 
caught—who was, say, 37—and if all of a sudden 
tomorrow the ministry of health announces, “Guess 
what, you’ve got to be 40.” (FG 4, MWP)

If the age was to be pushed up to 40 then it would 
have to be partnered with a policy of ensuring that 
health care providers … get this information to peo-
ple well in time so they can … get the testing done 
if they want to. (FG 6, MWP)

Provider survey
Once ineligible or unavailable surveys were removed, 
the overall response rate was 40% (946 of 2380): 39% 
of FPs (569 of 1469), 36% of OBs (213 of 592), and 
51% of MWs (164 of 319). Table 2 shows provider 

demographic characteristics. Table 3 shows HCPs’ 
responses to proposed changes to maternal age–
based prenatal screening. At the time of the study, 
pregnant women were still eligible for amniocen-
tesis or CVS if they were 35 years of age or older at 
their expected delivery date, had a positive prenatal 
screening test (equivalent to the risk of a 35-year-old 
or greater), or if they had a family history of genetic 
disease or abnormal ultrasound findings. Overall, the 
findings suggested a range of views on issues of eli-
gibility for invasive prenatal diagnostic testing, with 
some differences in response patterns between the 
3 professional groups. In summary, about a quar-
ter of all responding HCPs agreed or strongly agreed 
with removing age as a criterion for invasive pre-
natal diagnostic testing, with MWs (18%) less often in 
favour, and OBs (32%) more often in favour. Overall, 
15% agreed or strongly agreed that the eligible age 
for prenatal diagnostic testing should be increased to 
40 years, with MWs (32%) most and FPs (6%) least in 
agreement. In all, 14% agreed or strongly agreed that 
amniocentesis should be reserved for women with 
positive screening results for Down syndrome. Finally, 
45% of all respondents agreed or strongly agreed that 
“the current situation should remain as is.” About half 
of FPs agreed with this statement, while about a third 
of OBs and MWs agreed.

Discussion

The findings from the FGs suggest that women support 
the importance of choice in prenatal screening and 
that all options should be available regardless of age, 
with appropriate counseling. There was a strong mes-
sage from these participating women that they per-
ceived age 35 to be recognized by society as the age 
at which pregnancy becomes “high risk”; any change 
in policy, whether restricting direct access to diag-
nostic testing to those older than 40 years or to those 

Table 2. Demographic characteristics of HCP respondents

Characteristics All HCPs FPs OBs MWs

Mean (SD) age, y 43.6 (9.3) 42.9 (8.3) 48.5 (10.6) 40.2 (8.9)

Sex, n (%)

• Male 288 (32) 181 (33) 107 (54) 0 (0)

• Female 624 (68) 375 (67) 91 (46) 158 (100)

Self-defined practice location, n (%)

• Metropolitan city or suburb 588 (65) 349 (64) 149 (75) 90 (58)

• Small city, town, or rural area 316 (35) 199 (36) 51 (25) 66 (42)

HCP—health care provider, MW—midwife, OB—obstetrician.
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with positive screening results, or offering diagnostic 
testing to women of all ages, must be accompanied by 
education and explanation. This theme of “informed 
choice” has been found in many studies of women’s 
experiences of prenatal screening.26-29

Less than half of the participating HCPs agreed 
that maternal age–based prenatal screening should 
not change. However, our findings suggest that the 
other participating HCPs are unsure what change they 
would prefer. Most disagreed with the ACOG recom-
mendation that women of any age should be eligible 
for diagnostic testing, if they wish it. Two-thirds dis-
agreed with the increase to 40 years as the age at 
which women would have direct access to diagnostic 
testing (2007 SOGC recommendation).7 A similar pro-
portion disagreed with eliminating age as a criterion 
altogether, offering diagnostic tests based on results 

of screening tests (2011 SOGC recommendation).9 The 
remaining respondents seemed to be unsure or have 
no strong views either way. Findings were significantly 
different between the HCP groups (P < .001). Possible 
explanations include differing approaches to evidence, 
policies, or shared decision making among different 
practitioners. Future study is needed to understand 
the reasons for these differences. These findings sug-
gest the need for discussion with HCPs about pro-
posed policy changes along with education about the 
reasons for such changes. There likely is a growing 
awareness among HCPs that maternal age–based pre-
natal screening is changing but our data suggest a 
disconnect between the views of experts in the field 
and HCPs; this should be addressed.

In contrast to the SOGC position, the ACOG 
approach offers the full choice of options to all 

Table 3. Survey responses of HCPs to options for prenatal testing eligibility

Statements and options All HCPs, N (%) FPs, N (%) OBs, N (%) MWs, N (%) p value*

Women of any age should be eligible for amnio or 
CVS (regardless of prenatal screening result)

< .001

• Disagree or strongly disagree 552 (61) 319 (58) 117 (58) 116 (74)

• Neutral 141 (15) 109 (20)     20 (10)    12 (8)

• Agree or strongly agree 216 (24) 123 (22)     65 (32)    28 (18)

The age at which women are eligible to request amnio 
or CVS should be increased to ≥ 40 y

< .001

• Disagree or strongly disagree 609 (67) 426 (77) 121 (60)    62 (40)

• Neutral 161 (18)   91 (17)    28 (14)    42 (28)

• Agree or strongly agree 134 (15)   34 (6)     51 (26)    49 (32)

Only women with positive screening results for Down 
syndrome should be offered amnio (age should not be 
a criterion)

< .001

• Disagree or strongly disagree 613 (68) 391 (71) 130 (65)    92 (60)

• Neutral 162 (18)   98 (18)     26 (13)    38 (25)

• Agree or strongly agree 129 (14)    61 (11)     45 (22)    23 (15)

The current situation should remain as is < .001

• Disagree or strongly disagree 163 (18)     68 (12)     64 (32)    31 (21)

• Neutral 331 (37) 194 (36)     68 (34)    69 (46)

• Agree or strongly agree 399 (45) 283 (52)     66 (34)    50 (33)

Amnio—amniocentesis, CVS—chorionic villus sampling, HCP—health care provider, MW—midwife, OB–obstetrician.
*c2 test.
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women. Many studies highlight women’s desire for 
informed choice, although women require informa-
tion and attention to their values and supports to 
assist with decision making.26-31 There are limited data 
on the preferences of women younger than 35 years 
regarding diagnostic testing.6 The extent to which this 
would be chosen, once women were educated about 
all available options, remains to be determined.

The recent SOGC approach9 would require that 
women be informed about prenatal screening 
options, and that invasive testing would generally 
be offered to women based on the results of prenatal 
screening tests. There is some evidence that women 
will accept screening-directed diagnosis.5,32-34 The 
challenge of this approach, as outlined by Hodges 
and Wallace, is that “it is often difficult to ‘remove’ 
access to an element of health care once it is estab-
lished.”5 Our qualitative findings support the chal-
lenges of making “40 ... the new 35”35 or removing 
age-based screening entirely. The Canadian health 
care system generally does not permit private pur-
chase of additional tests, but this might have to be 
considered in the future.

Limitations
This study has limitations. It was conducted in 2007, 
concurrent with changing guidelines. However, even 
at present, some but not all Canadian centres have 
changed the age at which they offer diagnostic test-
ing to age 40 and older. Screening recommendations 
are likely to change in the future, particularly with 
the advent of noninvasive approaches to screening 
and diagnosis through the analyses of fetal cells or 
nucleic acids in maternal circulation.10 The findings 
of the current study highlight the educational chal-
lenges for the public and providers that accompany 
changes in clinical practice recommendations.

The qualitative study involved the difficult con-
cept of maternal age–based screening versus diag-
nostic testing embedded in a larger study of women’s 
experience of prenatal screening and feedback on an 
educational guide. These were well-educated women 
with a high uptake of prenatal screening. Our find-
ings might not be generalizable to all women but 
offer some insight into women’s responses to the 
proposed changes in maternal age–related screening. 
Certainly they raise issues to be considered when 
educating women about prenatal screening. The pro-
vider survey had a 40% response rate and might not 
reflect the views of nonrespondents. We compared 
demographic characteristics of our survey respond-
ents to the 2007 National Physician Survey (NPS)36 of 
Ontario FPs, demographic characteristics of Ontario 
OBs in 2001 to 2002,37 and HealthForceOntario 200838 
data for MWs, as these were the best comparators 

we could obtain. Our FP respondents were slightly 
younger (study mean age 43 years vs NPS mean age 
50 years) and more likely to be women (study 67% vs 
NPS 39%), but had similar practice locations (study 
64% urban vs NPS 71% urban). Our OB respondents 
were of similar age (study mean age 48.5 years vs 
Ontario mean ages 42 [women] and 53 [men] years), 
and were more likely to be women (study 46% vs 
Ontario 33%). Midwives were of similar age (study 
mean age 40 years vs Ontario mean age 41 years) 
and of the same sex (study 100% female vs Ontario 
100% female). The results strongly indicate a need to 
engage providers if policy changes are being imple-
mented regarding age-based prenatal screening.

Conclusion
It is clear that maternity care organizations and 
experts in the field believe that maternal age–based 
prenatal screening is no longer appropriate. Informed 
choice is of paramount importance to women and 
should be part of any policy change. Health care 
providers will need to be engaged in and educated 
about any policy change in this area to offer informed 
choices to pregnant women. 

Dr Carroll is Sydney G. Frankfort Chair in Family Medicine and 
Associate Professor in the Department of Family and Community 
Medicine at the University of Toronto in Ontario, and a family 
physician in the Ray D. Wolfe Department of Family Medicine 
at Mount Sinai Hospital in Toronto. Ms Rideout is Certified 
Genetic Counselor and Genetics Education Project Manager 
in the Maritime Medical Genetics Service at the IWK Health 
Centre in Halifax, NS. Dr Wilson is Professor in the Department 
of Epidemiology and Community Medicine at the University 
of Ottawa in Ontario. Dr Allanson is Clinical Geneticist in the 
Department of Genetics at the Children’s Hospital of Eastern 
Ontario in Ottawa, and Professor in the Department of Pediatrics 
at the University of Ottawa. Dr Blaine is Assistant Professor 
in the Department of Family and Community Medicine at the 
University of Toronto, and Lead Physician in the STAR Family 
Health Team in Stratford, Ont. Dr Esplen is Professor in the 
Department of Psychiatry at the University of Toronto. Dr Farrell 
is Clinical Geneticist at the Credit Valley Hospital in Mississauga, 
Ont. Dr Graham is Chief of Genetics at the Children’s Hospital 
of Eastern Ontario and Associate Professor in the Department 
of Pediatrics at the University of Ottawa. Dr MacKenzie is 
Clinical Geneticist in the Faculty of Health Sciences at Queen’s 
University in Kingston, Ont. Dr Meschino is Chief of Genetics 
at North York General Hospital in Toronto, and Assistant 
Professor in the Department of Paediatrics at the University 
of Toronto. Ms Prakash was Research Assistant in the Ray D. 
Wolfe Department of Family Medicine. Ms Shuman is Director of 
Genetic Counselling at the Hospital for Sick Children in Toronto. 
Dr Taylor is Head of the Division of Molecular Diagnostics in 
the Department of Laboratory Medicine at the Atlantic Health 
Sciences Corporation in Saint John, NB. Ms Tobin is Research 
Assistant in the Ray D. Wolfe Department of Family Medicine. 

Contributors
All authors contributed to the concept and design of the study; 
data gathering, analysis, and interpretation; and preparing the 
manuscript for submission.



e46  Canadian Family Physician • Le Médecin de famille canadien | Vol 59:  january • janvier 2013

Research | Maternal age–based prenatal screening for chromosomal disorders

Competing interests
Dr Blaine is a member of, and has received funding from, 
the Strategic Advisory Panel of the Centre of Excellence in 
Personalized Medicine in Montreal, Que. None of the other 
authors has any competing interests to declare.

Correspondence
Dr June C. Carroll, Granovsky Gluskin Family Medicine Centre, 
60 Murray St, 4th Floor, Box 25, Toronto, ON M5T 3L9;  
telephone 416 586-4800, extension 5158; fax 416 586-3175; 
e-mail jcarroll@mtsinai.on.ca

References
1. Berkowitz RL, Roberts J, Minkoff H. Challenging the strat-

egy of maternal age-based prenatal genetic counseling. JAMA 
2006;295(12):1446-8.

2. Kuppermann M, Goldberg JD, Nease RF Jr, Washington AE. 
Who should be offered prenatal diagnosis? The 35-year-old 
question. Am J Public Health 1999;89(2):160-3.

3. American College of Obstetricians and Gynecologists. ACOG 
Practice Bulletin No. 88, December 2007. Invasive prenatal test-
ing for aneuploidy. Obstet Gynecol 2007;110(6):1459-67.

4. Drugan A. Advanced maternal age and prenatal diagnosis: it’s 
time for individual assessment of genetic risks. Isr Med Assoc J 
2005;7(2):99-102.

5. Hodges RJ, Wallace EM. Testing for Down syndrome in the 
older woman: a risky business? Aust N Z J Obstet Gynaecol 
2005;45(6):486-8.

6. Kuppermann M, Norton ME. Prenatal testing guidelines: time 
for a new approach. Gynecol Obstet Invest 2005;60(1):6-10. Epub 
2005 Feb 9.

7. Summers AM, Langlois S, Wyatt P, Wilson RD; Society of 
Obstetricians and Gynaecologists of Canada. Prenatal screening 
for fetal aneuploidy. J Obstet Gynaecol Can 2007;29(2):146-79. 

8. Wilson RD. Prenatal choices for Canadian women: individual 
choice or the public good? J Obstet Gynaecol Can 2008;30(1):13-6.  

9. Chitayat D, Langlois S, Wilson RD; Genetics Committee of the 
Society of Obstetricians and Gynaecologists of Canada; Prenatal 
Diagnosis Committee of the Canadian College of Medical 
Geneticists. Prenatal screening for fetal aneuploidy in singleton 
pregnancies. J Obstet Gynaecol Can 2011;33(7):736-50.

10. Benn P, Borrell A, Crossley J, Cuckle H, Dugoff L, Gross S, et al. 
Aneuploidy screening: a position statement from a committee 
on behalf of the Board of the International Society for Prenatal 
Diagnosis, January 2011. Prenat Diagn 2011;31(6):519-22.

11. ACOG Committee on Practice Bulletins. ACOG Practice 
Bulletin No. 77: screening for fetal chromosomal abnormalities. 
Obstet Gynecol 2007;109(1):217-27.

12. Eddleman KA, Malone FD, Sullivan L, Dukes K, Berkowitz 
RL, Kharbutli Y, et al. Pregnancy loss rates after midtrimester 
amniocentesis. Obstet Gynecol 2006;108(5):1067-72.

13. Feeny D, Townsend M, Furlong W, Tomkins DJ, Robinson GE, 
Torrance GW, et al. Health-related quality-of-life assessment of 
prenatal diagnosis: chorionic villi sampling and amniocentesis. 
Genet Test 2002;6(1):39-46.

14. Grobman WA, Dooley SL, Welshman EE, Pergament E, 
Calhoun EA. Preference assessment of prenatal diagnosis for 
Down syndrome: is 35 years a rational cutoff? Prenat Diagn 
2002;22(13):1195-200.

15. Kuppermann M, Feeny D, Gates E, Posner SF, Blumberg 
B, Washington AE. Preferences of women facing a prenatal 
diagnostic choice: long-term outcomes matter most. Prenat 
Diagn 1999;19(8):711-6.

16. Kuppermann M, Nease RF, Learman LA, Gates E, Blumberg B, 
Washington AE. Procedure-related miscarriages and Down syn-
drome-affected births: implications for prenatal testing based 
on women’s preferences. Obstet Gynecol 2000;96(4):511-6.

17. Kuppermann M, Nease RF Jr, Gates E, Learman LA, Blumberg 

B, Gildengorin V, et al. How do women of diverse backgrounds 

value prenatal testing outcomes? Prenat Diagn 2004;24(6):424-9.

18. Statistics Canada [website]. Table 102-4511. Live births, birth 

weight indicators, by characteristics of the mother and child, 

Canada, annual. Ottawa, ON: Statistics Canada; 2012. Available 

from: http://www5.statcan.gc.ca/cansim/a26?lang=eng-

&retrLang=eng&id=1024511&paSer=&pattern=&stByVal=

1&p1=1&p2=-1&tabMode=dataTable&csid=. Accessed 2012 

Dec 14.

19. Creswell JW. Research design: qualitative & quantitative 

approaches. Thousand Oaks, CA: Sage Publications; 1994.

20. Creswell JW, Plano Clark VL. Designing and conducting mixed 

methods research. Thousand Oaks, CA: Sage Publications; 2007.

21. Greene JC. Is mixed methods social inquiry a distinctive meth-

odology? J Mix Methods Res 2008;2(1):7-22.

22. Mount Sinai Hospital [website]. A guide to understanding pre-

natal screening tests—for women and their families. Toronto, ON: 

Mount Sinai Hospital; 2007. Available from: www.mountsinai.

on.ca/care/family-medicine-genetics-program/resources/

prenatal_screening2008.pdf. Accessed 2012 Dec 14.

23. Mount Sinai Hospital [website]. Reference guide for health care 

providers. Prenatal screening tests for the detection of: Down syn-

drome, trisomy 18 and open neural tube defects. Toronto, ON: 

Mount Sinai Hospital; 2007. Available from: www.mountsinai.

on.ca/care/family-medicine-genetics-program/resources/

Provider%20Mongraph%2020070930%20FINAL_837629127.

pdf. Accessed 2012 Dec 14. 

24. Barbour RS. Making sense of focus groups. Med Educ 

2005;39(7):742-50.

25. Dillman DA. Mail and Internet surveys: the tailored design 

method. 2nd ed. New York, NY: Wiley; 2000.

26. Carroll JC, Brown JB, Reid AJ, Pugh P. Women’s experience of 

maternal serum screening. Can Fam Physician 2000;46:614-20.

27. Etchegary H, Potter B, Howley H, Cappelli M, Coyle D, Graham 

I, et al. The influence of experiential knowledge on prenatal 

screening and testing decisions. Genet Test 2008;12(1):115-24.

28. Harris RA, Washington AE, Nease RF Jr, Kuppermann M. Cost 

utility of prenatal diagnosis and the risk-based threshold. Lancet 

2004;363(9405):276-82.

29. Potter BK, O’Reilly N, Etchegary H, Howley H, Graham ID, 

Walker M, et al. Exploring informed choice in the context of 

prenatal testing: findings from a qualitative study. Health Expect 

2008;11(4):355-65. Epub 2008 Sep 16.

30. O’Connor AM, Tugwell P, Wells GA, Elmslie T, Jolly E, 

Hollingworth G, et al. A decision aid for women considering 

hormone therapy after menopause: decision support framework 

and evaluation. Patient Educ Couns 1998;33(3):267-79.

31. O’Connor AM, Drake ER, Fiset V, Graham ID, Laupacis A, 

Tugwell P. The Ottawa patient decision aids. Eff Clin Pract 

1999;2(4):163-70.

32. Nakata N, Wang Y, Bhatt S. Trends in prenatal screening and 

diagnostic testing among women referred for advanced mater-

nal age. Prenat Diagn 2010;30(3):198-206.

33. Resta RG. Changing demographics of advanced maternal age 

(AMA) and the impact on the predicted incidence of Down syn-

drome in the United States: implications for prenatal screening 

and genetic counseling. Am J Med Genet A 2005;133A(1):31-6.



Vol 59:  january • janvier 2013 | Canadian Family Physician • Le Médecin de famille canadien  e47

Maternal age–based prenatal screening for chromosomal disorders | Research

34. Wray AM, Ghidini A, Alvis C, Hodor J, Landy HJ, Poggi SH. The 
impact of first-trimester screening on AMA patients’ uptake of 
invasive testing. Prenat Diagn 2005;25(5):350-3.

35. Pearce T. 40 is the new 35 when it comes to high-risk preg-
nancy. Globe and Mail 2007 Jul 10. Available from: www.
theglobeandmail.com/life/parenting/40-is-the-new-35-
when-it-comes-high-risk-pregnancy/article4266061/. 
Accessed 2012 Dec 14.

36. College of Family Physicians of Canada, Canadian Medical 
Association, Royal College of Physicians and Surgeons of 
Canada. 2010 National Physician Survey: Ontario demograph-
ics. Mississauga, ON: College of Family Physicians of Canada; 

2010. Available from: http://nationalphysiciansurvey.ca/wp-

content/uploads/2012/09/on_demographics.pdf. Accessed 

2012 Dec 14.

37. Chan BT, Willett J. Factors influencing participation in 

obstetrics by obstetrician-gynecologists. Obstet Gynecol 

2004;103(3):493-8.

38. Akers S, Kamal A, Lalani H. Health professions database 2008 

stat book. Toronto, ON: Ministry of Health and Long-Term Care; 

2010. Available from: www.healthforceontario.ca/upload/en/

work/2010-09-22-2008-hpd-final-report-en.pdf. Accessed 

2012 Dec 14.


