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Summary

As part of the development of a women’s health profi le for the 

province of Manitoba in Canada, Prairie Women’s Health Cen-

tre of Excellence also conducted a fi eld test of the WHO Kobe 

Centre gender-sensitive core set of leading health indicators. 

The Manitoba department of health keeps comprehensive 

health care utilization data, which in combination with na-

tional survey data available through Statistics Canada, pro-

vided the data necessary for secondary gender-based analysis. 

Of the Kobe indicators, 23 could be tested without modifi ca-

tion, 1 could be tested with some modifi cation to the defi ni-

tion provided, and 13 could not be tested at all. 

Results show national or provincial level data do not ad-

equately refl ect health disparities among women and men; 

other factors and dis-aggregations provide additional impor-

tant information. The authors provide recommendations for 

augmenting the core set where feasible. 

All but one indicator would be valuable to monitor the need 

for policy change.

Keywords: Women’s health indicators – Gender-sensitive health 
indicators – Pilot test – Manitoba Canada – Health disparities.

Prairie Women’s Health Centre of Excellence (PWHCE) is 
supported by the Women’s Health Contribution Program of 
Health Canada to improve the health of women and girls 
through policy advice, new research, information analysis, and 
communications. PWHCE’s work with the WHO Kobe Centre 
and the Core Set of Gender Sensitive Leading Health Indicators 
is part of a larger project to develop a Profi le of the Health of 

Manitoba Women1. The Profi le will be a gender-based second-
ary analysis of existing data sets and reports for more than 100 
indicators, providing a unique report on the status of women’s 
health in the province. The Profi le will also include recommen-
dations for data collection, monitoring and policy change.
In March 2005, PWHCE contacted the Kobe Centre to offer 
to fi eld test the gender-sensitive leading health indicators in 
the province of Manitoba in Canada and work began by the 
summer. The Kobe Centre provided technical assistance for 
the development of the pilot test. This paper provides infor-
mation about the feasibility of using the WHO Core Set of 37 
Gender-Sensitive Leading Health Indicators in a province of 
Canada. We begin with a brief description of the province, 
health services and administrative data, as they are pertinent 
to the results of the pilot test.

Manitoba and its residents
The province of Manitoba is in the east-west centre of Cana-
da, with a southern border with the USA. It is a vast province 
(649 950 km2), with a relatively sparse, unevenly distributed 
population (1.2 million). More than half the population lives 
in the capital city, Winnipeg (700 000), and most of the popu-
lation lives south of 53°N. A great deal of the “land” in Mani-
toba is in fact freshwater rivers and lakes. 
The original indigenous (Aboriginal) peoples of Manitoba 
were largely nomadic, traveling between and among estab-
lished lakes and hunting grounds, as well as sheltered areas 
for wintering and trap lines. During European settlement and 
colonization, the indigenous peoples were moved off their 
traditional lands by force or by law and many were required 

1  For background information on the history preceding the Profi le and the 
original set of indicators, please see Donner, L. 2004. The Profi le is being 
done with collaboration and support from Manitoba Healthy Living and 
Health Canada and will be completed in 2007.
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to live in Reserves under Canadian law. The history of the 
settlement and colonization of Manitoba, and the distribution 
of the arable and non-arable land, has led to considerable 
disparities in economic development and stability. System-
atic and systemic oppression have created large inequities for 
Aboriginal residents in particular. For instance, under current 
law some Aboriginal people are entitled to some additional 
funded health services while others are not (MORN 2005, 
Bent, in prep). Other rural residents in Manitoba are largely 
dependent on single resource-based incomes that can be un-
stable, subject to the vagaries of weather, market demands 
and international trade agreements.
For the purposes of this project, issues of jurisdiction and 
entitlement for Aboriginal2 residents are further complicated 
in the data. Manitoba Health collects utilization data about 
all residents, and data can be retrieved about those persons 
who voluntarily declare their First Nations status to Manitoba 
Health. In this system, all others are considered to be “non 
First Nations”. On the other hand, Manitoba Vital Statistics, 
which is responsible for data about births and deaths in the 
province, includes in the death registry as “First Nations” all 
those, and only those, whose place of residence at the time 
of their death was a First Nations Reserve. This excludes all 
Aboriginal Manitobans who live off Reserve and includes non 
First Nations Manitobans living on Reserve. Statistics Canada 
uses several methods for determining Aboriginal ancestry, 
most often using the broadest defi nitions, allowing survey and 
census respondents to self-identify as Aboriginal. However, 
some First Nations Reserves refused to take part in recent 
Censuses, and in other cases widely used surveys (such as the 
Canadian Community Health Survey) did not include residents 
of the northern territories (most of whom are Aboriginal), or 
any First Nations Reserves, thus excluding many Aboriginal 
people from the survey population (Statistics Canada 2001).
While these defi nitions and points of jurisdiction are impor-
tant, the main issue should not be overlooked: Aboriginal 
people, especially Aboriginal women, have greater morbidity 
and mortality when compared to other Canadians, illustrating 
the need to do more than dis-aggregate data by sex. It is not 
possible to identify other sub-groups, except by age and geo-
graphic location, in the data sets.

Health systems in Manitoba
The health care system in Manitoba is multi-layered. Under 
the federal system of government, health is a matter of provin-

cial jurisdiction; provinces are responsible for health budgets, 
monies, and the provision of health care. Provinces must 
comply with the provisions of the federal Canada Health Act, 
which since 1984 has ensured universal free access to physi-
cian and hospital care for all residents (medicare).
In 1998 Manitoba de-centralized the direct provision of 
health care to Regional Health Authorities (RHAs). Except 
for physician care in their offi ces, the actual delivery of health 
service is almost exclusively the domain of the RHAs. RHAs 
are responsible for public health, hospital administration, and 
community health clinics. The province maintains responsi-
bility for ultimate oversight of health care expenditures, sets 
certain policy, and provides direction. Although the regional-
ized system was developed to allow for more local control of 
the community over health care provision, it has led, in some 
ways, to centralization: community hospital boards were dis-
solved and some smaller hospitals were closed or reduced 
their hours and range of service.
Manitobans are free to seek care from the physician of their 
choice. Access is an issue, however, since there are shortages 
of both family physicians and specialists, particularly outside 
of Winnipeg, where there are very few specialists in practice. 
Rural and northern Manitobans are often referred to Winnipeg 
for specialist care, and under some circumstances, their travel 
costs are also covered by the medicare system. 
Because fee-for-service physicians bill Manitoba Health di-
rectly for all medical services and because hospitals report 
patient information directly to Manitoba Health, the depart-
ment keeps two comprehensive data bases about population 
health care utilization. We have drawn upon published data 
from these in testing these Gender-Sensitive Leading Health 
Indicators.

Methods

For each of the proposed gender-sensitive leading health 
indicators we:
–  obtained data if available for Canada and/or Manitoba, 

giving preference to using provincial data for Manitoba. 
Where small sample sizes prohibited age and sex disag-
gregation of the Manitoba data, we used Canadian data, 
available from national surveys held by Statistics Canada;

–  determined if the draft indicator should be modifi ed in any 
way given local circumstances (for example, we expanded 
the low birthweight indicator to include a separate analysis 
of high birthweight and we expanded the suicide indicator 
to include hospitalizations for self-infl icted injuries);

–  analyzed the sex-disaggregated data, and other relevant lit-
erature, to provide a gender-based analysis of the implica-
tions for women’s and men’s health for each indicator;

2  The term Aboriginal in Canada is commonly used to mean those persons 
who are First Nations (also called Indian), Métis and Inuit. These terms 
are confounded when they are used interchangeably in some policy and 
research discourse.
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–  suggested policy implications from our fi ndings; 
–  assessed the usefulness and applicability of the indicator. 

We were limited to secondary analysis of existing data sets 
and thus we were unable to provide information about some 
indicators that would have required new, qualitative research: 
2-005 Women’s Decision Making on Own Income and 3-006 
Respectful Medical Care. The fi nal report was submitted to 
WHO Kobe Centre in spring 2006.

Results of the Field-Test

In November 2003, the Expert Group Meeting (WHO 2004a) 
set criteria for the Gender-Sensitive Leading Health Indica-
tors. They specifi ed that each indicator should:
–  act as an early alert for emerging health issues and have a 

predictive capacity;
–  highlight current and signifi cant health issues that require 

and will respond to priority action;
–  cover issues that underlie a range of health problems and 

would be further elucidated by gender-based analysis;
–  be useful for monitoring performance and for evaluation of 

interventions – it should be feasible to measure the indicator;
–  be valid and reliable for the general population and for di-

verse population groups.

In general we found that the indicators selected meet these 
criteria, and, taken together and individually, provide useful 
information about the health status of women and men. 

General fi ndings
The results of our fi eld-test are summarized in Table 1 (see 
printed at the end of this text). Most of the indicators could 
be tested through provincial health utilization data or national 
survey data or both. Our general fi ndings were:
1.  National or provincial data do demonstrate differences 

between women and men. However, women and men are 
not homogeneous groups, and national or provincial level 
data do not adequately refl ect health disparities among 
women and men. Other factors must also be considered in 
understanding the health of the population. In Manitoba, 
the most important of these (that can be measured) are:
– income

 – aboriginal ancestry
 – age
 – geographic location 
Note that we cannot analyze health disparities among other 
sub-populations by ancestry from the data.
2.  Indicators which measure mortality should be expanded, 

where possible, to include some measure of morbidity as 

well, such as hospital readmission (for 1-001 Maternal 
Mortality and 1-003 Infant Mortality) and Health Adjusted 
Life Expectancy (for 1-005 Life Expectancy at Age 65). 

3.  Where possible, both survey data and health utilization 
data should be used. Despite well-recognized issues of 
reliability in using survey data to measure social behav-
iours (e. g. 2-007 Heavy Drinking, 2-008 Illicit Drug Use, 
2-009 Overweight and Obesity and 2-010 Condom Use), 
we found that survey data and utilization data can describe 
different, but equally important measures of health status. 
For example, we expanded our analysis of 1-006 Self-
Rated Depression to include Treatment for Depression, 
using work published by Martens et al. (2004), based on 
all Manitobans treated for depression through the public 
health system. The Canadian Community Health Survey 
(CCHS) methodology is based on the same diagnostic 
questions as those recommended for physician use. While 
women were more likely to be considered depressed than 
men in both data sets, in other ways there were strik-
ingly different results. CCHS found the highest rate of 
depression among young women aged 15 to 19 (12 % in 
one year), yet those most likely to receive treatment for 
depression were women aged 40 to 50 (28 % over 5 years, 
compared to 15 % of their male counterparts) (Statistics 
Canada, CANSIM Table 105-0005 2004; Martens et al. 
2004). Martens et al. (2004) also found that of the 409 
Manitobans who were found through the survey to be at 
probable risk of depression, only 150 (37 %) were actually 
treated for depression; the remainder received no treat-
ment. Of the 581 who were treated for depression, 431 
(74 %) were classifi ed as not at “probable risk of depres-
sion”. This raises many questions that cannot be answered 
from these data alone. 

4.  It is important to consider how the indicators in the Core Set, 
plus other factors, combine to infl uence the health of women 
and men, and how those infl uences are similar and different. 
For example, women’s greater risk of poverty contributes 
to disparities in health both between women and men, and 
among sub-populations of women (Donner 2000).

5.  Neither survey data nor health utilization data alone tell the 
complete stories of the ways in which gender infl uences 
health. Often the data point to questions that could best be 
answered through in-depth interviews and other qualitative 
research methods beyond the scope of this fi eld test.

Detailed results
Of the 37 indicators, 23 could be tested without modifi cation. 
We have recommended enhancements to 10 of these. One 
more could be tested with some modifi cation to the defi nition 
provided. We found 13 of the indicators could not be tested 
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in Manitoba, nor in Canada, and that of the 37, one was not 
relevant in our situation. 

Indicators tested without modifi cation: 
1-008 Domestic Violence
1-009 Sexual Violence
1-011 HIV Prevalence
2-003 Literacy Rates
2-004  Proportion of Population Living Below National 

 Poverty Line 
2-006 Percentage of Regular Smokers
2-007 Heavy Drinking
2-008 Prevalence of Illicit Drug Use
2-010  Percentage Of Young People Aged 15–24 Reporting 

Using Condom At Last High Risk Sex
2-012 Access to Safe Abortion 
3-002 Rate of Cataract Procedures
3-003 Medication for Cardio-vascular Disease
3-007 Wait Times for Coronary Interventions

Indictors tested without modifi cation, and with proposed 
enhancements:

1-001 Maternal Mortality. In countries where data are avail-
able, this indicator should be expanded to include maternal 
morbidity. We suggest including:
1.  Hospital Readmission for Any Cause Within 3 Months of 

Birth as a measure of severe maternal morbidity only. “Re-
admission” will, however, exclude those women who give 
birth outside of hospital. 

2.  Severe Maternal Morbidity During Birth and the Immedi-
ate Postpartum Period, although it does not capture those 
complications arising after discharge from hospital follow-
ing childbirth.

1-002 Low Birthweight. Low birthweight remains an im-
portant indicator of both maternal and infant health in an 
industrialized country such as Canada. High birthweight also 
creates risks for both mothers and infants (Health Canada 
2003), and we recommend that, in countries where the data 
are available, this indicator be expanded to include live born 
infants with birthweight greater than 4 000 g. 

1-003 Infant Mortality. Infant mortality is the single most 
comprehensive measure of population health (Health Canada 
2003). To be useful as a gender-sensitive indicator, we recom-
mend that where possible, the data be disaggregated by neona-
tal and post neonatal mortality. Neonatal mortality is strongly 
related to maternal care during pregnancy and childbirth 
(Manitoba Health 2000), whereas post neonatal mortality 

(excluding deaths associated with congenital abnormalities) 
is more strongly related to infant care and living conditions. 
In countries where data are available, this indicator could also 
be expanded to include neonatal and post neonatal hospital 
readmissions as a measure of infant morbidity.

1-004 Mortality Rate for Children Ages One to Four 
Years. In Canada, when all deaths among children aged one 
to four years of age were reviewed, there were no signifi cant 
differences between boys and girls. Since childhood deaths 
are relatively rare in Canada, we recommend that data be 
presented for more than one year at a time. This will allow for 
the analysis of sex-disaggregated data at the provincial and 
more local levels. Furthermore, we recommend that where 
data permit, additional information about causes of death be 
included. 

1-005 Life Expectancy at Age 65. Where data are available, 
life expectancy data should be supplemented with a measure 
of the quality of life, such as Health Adjusted Life Expect-
ancy.

1-006 Self-Rated Depression. As described above, we rec-
ommend expanding this indicator to include treatment for 
depression where these data are available.

1-007 Self-Rated Health. The indicator as proposed includes 
only an analysis of “fair” and “poor” self-rated health. We 
recommended that this be expanded to include the other cat-
egories of “excellent” and “very good”.

1-010 Suicide. In Manitoba and in Canada suicide is an excel-
lent gender-sensitive indicator of the health of men and clear-
ly points to the need for gender-sensitive suicide prevention 
programs. However, examining suicide alone underestimates 
the importance of self-infl icted injuries among women. Hos-
pitalizations for self-infl icted injuries for Manitoba women 
exceeded those for men by at least 7-fold. We recommend 
that, where data are available, this indicator be expanded to 
include information about self-infl icted injuries. Adding an 
indicator that includes all injuries could also be considered.

2-009 Overweight and Obesity. We suggest this indicator 
be renamed “healthy body weights” and that all four weight 
groups (underweight, normal weight, overweight and obese) 
be included. The limitations of Body Mass Index as a means 
of measuring healthy body weights should be explained. It 
would be valuable to make the connections among the issues 
of gender, body image, healthy body weights and physical 
activity.
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3-004 Births Attended by Skilled Health Professionals. 
Nearly all births in Manitoba are attended by a physician 
or midwife. It is important, however, to continue to record 
and monitor the women’s access to maternity care, includ-
ing choices in providers, and information about the distances 
women must travel to give birth. 

Indicator tested with some modifi cation:
2-011 Contraceptive Prevalence. Despite the importance of 
contraception in the lives of Canadian women and men, com-
prehensive contraceptive prevalence data are not available. 
This indicator was modifi ed to make use of the data available 
about women’s contraceptive use. There are no publicly avail-
able data about Canadian men’s contraception use.

Indicators which could not be fi eld tested in Manitoba:
There were few indicators that we could not test at all. Most 
often, this was the result of short-comings of data collection, 
rather than the value of the indicator. 

2-001a Access to Potable Water and 2-001b Adequate San-
itation could not be tested as required by the WHO criteria. 
Most residences are supplied by public or semi-public water 
and sanitation systems, according to provincial and national 
guidelines. However, boil-water advisories are issued regular-
ly for some communities, and sometimes for long periods of 
time. A means of consistently measuring access to water, and 
the subsequent health of the population would be valuable. 

2-002 Use of Biomass Fuel. There is no way to measure this 
indicator in Manitoba. The extreme fl uctuations in annual 
temperatures require all residents to have heat, most of which 
is generated via public utilities. This indicator is not relevant 
for Manitoba.

2-005 Decision Making on Own Income. National survey 
data about income are conducted by household, rather than 
by individual, and men’s and women’s ability and freedom 
to have control over their personal income is therefore not 
collected separately. This is an important indicator and 
worth investigating in jurisdictions with the appropriate 
capability. 

2-013 Regular Health Exams. Physician standards for pe-
riodic or regular health exams vary with age, sex and other 
factors. Complete physicals and ambulatory visits are both 
recorded, but not in accordance with the WHO defi nition.

2-014 Prevalence of Anemia. Iron-defi ciency anemia is 
rarely the primary reason for physician visits in Manitoba. 

Data sets for blood composition are held separately by private 
laboratories in Manitoba, under arrangements with Manitoba 
Health, and cannot be extracted for these purposes. While this 
will be an important indicator in some jurisdictions, it does 
not apply to Manitoba. We recommend that the indicator be 
modifi ed to include some other measure of adequate nutrition 
for children and adults.

3-001 Ambulance Transport. Emergency medical transpor-
tation is not an insured benefi t under Manitoba’s medicare 
system. Manitobans may get ambulance transport through 
private insurance, often provided as an employee benefi t. 
Some First Nations Manitobans can get transportation to 
and from home communities as part of federal entitlements, 
but not in all circumstances. There is no way to measure this 
indicator in Manitoba.

3-005 Facilities Offering Gender-Sensitive Care. A means 
to monitor the availability of gender-specifi c, gender-sensi-
tive and women-centred health care services and delivery is 
valuable where available. The defi nitions of these terms (gen-
der-specifi c, gender-sensitive, and women-centred) should be 
made clearer.

3-006 Respectful Care, and 3-008 Access to Provider of 
Choice. There are national survey data on patient satisfaction 
that could be used in lieu of these, but there are no data avail-
able which match the WHO defi nition.

3-009 Proportion of Population Covered by Insurance, 
3-010 Not Seeking or Deferring Care and 3-011 Out-of-
Pocket Health Expenditures. As all physician and hospital 
care is insured through the medicare system, Manitobans do 
not defer medical or hospital care due to personal costs per 
se. However, women report that the expenses of travel and 
accommodation, lost income, childcare and other items con-
tribute to their decision about whether or not they will seek 
health care (Sutherns et al. 2004). The costs of uninsured 
health services (such as prescription drugs, dental care, physi-
otherapy, optometry and “alternative health services”) are 
prohibitive for some Manitobans. However, data about both 
expenditures on these items and costs as a barrier to seeking 
health services, are currently only available at the household 
level, preventing any gender-based analysis. These indicators 
are important to monitor, even within countries that provide 
universal health care, to establish base-line sex-disaggregated 
data of out-of-pocket expenses, and to monitor changes, 
particularly for women, who are more likely to have limited 
incomes.
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We recommend the addition of three indicators to the Core Set.
a)  Proportion of Women and Men Living in Suitable 

Housing – While we acknowledge that this would be dif-
fi cult to measure, stable, secure housing is a critical issue 
for the health of women and men and should be included in 
the Core Set.

b)  Proportion of Women and Men Using Prescription 
Drugs – One of the indicators in the Core Set looks at 
prescription drug use (3-003 Utilization of Medication for 
Cardiovascular Disease), however there is no indicator 
for overall prescription drug use among women and men. 
Manitoba research has shown that women were both more 
likely than men to have had prescriptions dispensed in the 
previous year and on average, had more prescriptions dis-
pensed than their male counterparts (Fransoo et al. 2005). 
In other circumstances, women’s lower incomes may 
prevent them from fi lling prescriptions. We suggest two 
potential indicators:

 –  proportion of women and men being dispensed at least 
one prescription per year, by age

 –  average number of prescriptions dispensed for men and 
women, by age, per year period

c)  Proportion of Women and Men with Cardiovascular 
Disease – Cardiovascular disease (cvd) is the leading cause 
of death among both Manitoba women and men (Statistics 
Canada 2006). In Canada, cvd is also the leading cause of 
hospital admissions among males, and among females is 
second only to hospitalizations for pregnancy and child-
birth (Grace et al. 2003). We suggest that some or all of the 
following be considered for inclusion:

 – cardiovascular disease prevalence
 – treatments for cvd
 – mortality from cvd
 –  risk factors for cvd (some of these including smoking, 

overweight/obesity and poverty are already included in 
these Indicators)

 – cardiac rehabilitation
 – hospitalizations for cvd (Tudiver & Kammermayer 2005).

Policy implications
Part of the task of the fi eld test was to consider the policy im-
plications for each indicator. We found that the relevant policy 
level for the indicators varied considerably. In some cases the 
fi eld test pointed to the need to change or address the data 
collection guidelines to measure the indicator at all. In other 
cases, the indicator illustrates a need for change in principles, 
presumptions and systemic health care. Thirdly, there were 
indicators for which we could address specifi c policy at some 
responsible level, either requiring change or further gender 
considerations. 

Conclusions

Manitoba, a province of a developed country (Canada), 
served as a good fi eld test site for the core set of gender-sensi-
tive leading health indicators. With access to comprehensive 
health utilization data from within the province and national 
survey data from Statistics Canada, it was possible to test 
most of the indicators. Of the few that could not be tested, 
only one (biomass fuel) was completely irrelevant for the 
population. Others, as identifi ed above and in Table 1, would 
be valuable to collect and monitor over time, though they may 
require modifi cation.
The Manitoba fi eld test demonstrates that indicator analysis 
should include sub-populations and regional or socio-eco-
nomic disparities. Fransoo et al. (2005) illustrate differences 
in the health status of Manitobans by sex, region and income 
level for certain health conditions. Our additional analyses 
confi rm that Manitoba’s population health is not homogene-
ous. Gender-based analysis, with information drawn from 
other sources and consideration of women’s and men’s roles, 
responsibilities and relative social power, serves to explain 
why these differences may exist. 
Completion of the Manitoba Women’s Health Profi le in 
2007 may uncover additional information that could be ap-
plied to the Core Set, but in the meantime, we have observed 
and recommended a few changes to the list, including our 
proposal that the Core Set include three new indicators. Wil-
son (2004) and Bent (2004) point to the need for indicators 
that are culturally appropriate for Aboriginal women and 
which incorporate spiritual and emotional dimensions, in 
keeping with Aboriginal holistic views of health and well-
being.
Monitoring inequities in health is not suffi cient however; we 
require action to improve the health of women, and to remove 
the gender-based barriers to good health.

Addendum

The Core Set of Gender-Sensitive Leading Health Indicators 
includes “rate of self-rated depression” as the sole indicator 
of mental health status. In Canada, until June, 2006, these 
data were available from Statistics Canada, based on survey 
responses to the Composite International Diagnostic Inter-
view (CIDI) Short Form for Major Depression. Data were 
collected as part of two national surveys – the National Popu-
lation Health Survey (1994, 1996 and 1998) and the Canadian 
Community Health Survey (2000-01 and 2003). Respondents 
were grouped into one of four categories – no risk of depres-
sion, possible risk of depression, probable risk of depression, 
or risk of depression not specifi ed – based on their responses 
to a series of questions. 
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In July, 2006, Statistics Canada announced that they would 
no longer support the use of “probable risk of depression” as 
an indicator of population health, noting that the short form 
interview had never been fully validated by the CIDI research 
team. At the current time, Statistics Canada does not support 
its use as an indicator of the probability of depression or to 
calculate the population prevalence of depression. Instead, 
Statistics Canada recommends using the concept of Major 
Depressive Episode (previous 12 months or lifetime).
One notable difference between these two different measures 
of depression is that where Probable Risk of Depression con-
sistently showed the highest rates among young women aged 
15 to 19, Major Depressive Episode – Previous 12 Months, 
shows that women aged 35 to 44 are at highest risk. While 
the Short Form CIDI may not have reliably identifi ed major 

depression, it did serve as an early alert to troubling trends in 
mental health, particularly among young women. 
This change by Statistics Canada results in the following 
changes to our results. Of the 37 indicators, 22 (rather than 
23) could be tested without modifi cation and 2 (rather than 1) 
could be tested with a modifi ed defi nition
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