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age.6 The continuity of care and the close
physician-patient relationship in primary
care offer an opportunity for the physician
to assess risk factors and to intervene in
order to modify behaviors that increase
perinatal mortality and morbidity. All
women of reproductive age presenting for
continuing care in primary care settings are
candidates for preconception care.

Data from the National Ambulatory Med-
ical Care Survey show that 417,496,000 of-
fice visits for medical care services were
made by women in 1989, and that 173,175,000
of these were made by women aged 15–44.7
Primary care physicians such as family prac-
titioners and internists, along with obste-
trician-gynecologists and women’s health
centers, are the usual health care providers
for women of reproductive age, but little ev-
idence exists that they routinely take ad-
vantage of the opportunity to provide pre-
conception care. Obstetricians’ lack of
training in preconception care has previ-
ously been noted.8 However, a MEDLINE
computer search of the primary care litera-
ture from 1966 to the present failed to reveal
any specific descriptions of preconception
care or care of the newly diagnosed preg-
nant woman in primary care training.

Residency programs in the primary care
specialties should be expected to include
and to emphasize preconception care in
the training of house staff. This expecta-
tion should be greater in hospitals that
serve large numbers of poor and minori-
ty women, since the women most likely
to benefit from preconception care, such
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Preconception care is defined as
“health care before conception
which may optimize the outcome of

a given pregnancy.”1 Expert medical opin-
ion agrees that achieving good health be-
fore conception helps women to have
healthier pregnancies with fewer compli-
cations. Appropriate counseling and med-
ical management prior to conception have
been shown to decrease congenital anom-
alies, neonatal complications, spontaneous
abortions and cesarean section rates.2

With regard to infant mortality, the Unit-
ed States currently ranks 24th in the world,
with a rate higher than those of many other
developed countries.3 This situation and the
disparity between black and white infant
mortality rates (17.7 deaths per 1,000 live
births and 8.2 deaths per 1,000 live births, re-
spectively) remain among the nation’s most
urgent public health problems.4 One of the
national health objectives for the year 2000
is to reduce the infant mortality rate for the
total population to less than seven infant
deaths per 1,000 live births—and, for the
black population, to less than 11 per 1,000.5

Preconception care is a recommended
part of primary care as a routine preventive
intervention for women of reproductive

as black women,9 are often those least like-
ly to have access to it.

Cook County Hospital is one of the largest
inner-city public hospitals in the nation. The
infant mortality rates of the communities in
which its patients live rank among the worst
in the nation.10 Residents at Cook County
Hospital are trained in the primary care of
adults as part of two major programs—one
in family practice and one in internal med-
icine. Family practice residents receive most
of their obstetric training in obstetric and gy-
necologic clinical situations, where oppor-
tunities for preconception care or new di-
agnoses of pregnancy are infrequent. The
training of internal medicine residents in-
volves minimal contact with pregnant pa-
tients and is limited primarily to medical
consultations. Neither program has devel-
oped curriculum topics or clinical experi-
ences that specifically address preconcep-
tion care within a primary care context.

The purpose of this study was to assess
and compare the attitudes, knowledge and
management skills of internal medicine and
family practice residents in caring for
women of reproductive age. We sought to
accomplish this by evaluating the abilities
of the resident trainees to reduce possible
risks of adverse pregnancy outcomes for
such women. We hypothesized that fami-
ly practice residents would perform better
than internal medicine residents with re-
gard to preconception care because the for-
mer receive more obstetric training, and that
as training progressed, senior residents
would perform better than junior residents.

Our study emphasizes behavior mod-
ification and health promotion through
education, and it focuses particularly on
hypertension and diabetic care for women
of reproductive age. Social and environ-
mental factors also greatly affect preg-
nancy outcomes, but because of the diffi-
culty of measuring them they are not
included here. This study is intended as
a preliminary examination of the field and
as a reference to help revise residency
training curricula in our hospital.

Methods
Sample and Design 
Residents from internal medicine and fam-
ily practice programs at Cook County Hos-

A 1991 study of 115 internal medicine and 28 family practice residents at a large inner-city public

hospital finds that both groups would perform poorly in providing preconception counseling to women

of reproductive age. More than 40% of residents failed to indicate that they would provide a healthy

woman with information on rubella immunization and family planning or counseling on sexually

transmitted diseases and safer sex. When counseling a diabetic woman seeking pregnancy, 74%

would not have discussed congenital anomalies with her and 45% would not have considered dis-

continuing oral hypoglycemics if she became pregnant. Furthermore, 58% would have neglected

to review or change hypertension medications in a newly diagnosed pregnant woman. Although

both internal medicine and family practice residents had positive attitudes toward offering precon-

ception care, family practice residents had significantly higher attitude scores. No clear improve-

ment was found in patient management, attitude or knowledge scores as residents progressed

from their first to their third year of training. (Family Planning Perspectives, 27:66–70, 1995)
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who have a newly diagnosed pregnancy.
The content of the three scales was eval-

uated by a panel of nine attending physi-
cians—three internists, three family prac-
titioners and three obstetricians—on the
hospital staff, who reviewed and made
recommendations on the questionnaires.
Content validity was evaluated based on
Nunnally’s psychometric theory, and was
quantified after a revision that incorpo-
rated the attending physicians’ recom-
mendations.15 The content validity index
on the revised instruments was calculat-
ed to be 1.00 for the knowledge scale, 0.97
for the management scale and 0.89 for the
attitude scale. Because of the small sam-
ple size, we were not able to assess the
construct validity, and criteria validity also
was not assessed. No similar instrument
had been developed before this study.

A management decision score was con-
structed based on residents’ open-ended
responses to questions concerning the man-
agement of three hypothetical patients, and
was scored against a list of specific items
developed from published recommenda-
tions (see Table 1).16 The case examples con-
sisted of a nonimmunized teenage girl who
has a new boyfriend but is not currently
sexually active (Case 1), a diabetic woman
on oral hypoglycemic agents who is con-
templating pregnancy (Case 2) and a chron-
ic hypertensive woman who smokes, is on
medication and has received a positive
pregnancy test (Case 3). These cases were

pital were asked in October 1991 to answer
a specially designed, anonymous, self-ad-
ministered questionnaire. Attached to the
questionnaire was a description of the
study explaining its purpose, assuring the
confidentiality of responses and stating that
participation was voluntary. To enhance the
data collection and avoid bias in the results,
questionnaires were delivered to residents
at their work sites (clinics, wards and con-
ference rooms, among others), where com-
pletion was monitored. Over a two-week
period, 115 out of 140 (82%) residents in in-
ternal medicine and 28 out of 42 (67%) fam-
ily practice residents completed the ques-
tionnaire. Demographic characteristics of
nonrespondents were not collected.

Instruments and Measurements
The questionnaire was developed from
current literature,11 including recommen-
dations for preconception care from the
Guide to Clinical Preventive Services of the
U. S. Preventive Services Task Force,12 from
the American College of Obstetricians and
Gynecologists13 and from the U. S. Public
Health Service Expert Panel on the Con-
tent of Prenatal Care.14 It was separated
into three scaled components that assessed
residents’ management decisions and their
knowledge of and attitudes toward pre-
conception care. Questions focused on the
primary care of women of reproductive
age prior to conception, but they also in-
cluded as a subtheme the care of women

chosen as typical of patients likely to be en-
countered by residents during their train-
ing and also representative of patients who
might be seen in the normal office practice
of a primary care physician. 

The knowledge score consisted of a total
of 46 items in a true-false format (see Table
2, page 68). The questions were predomi-
nantly focused on clinical knowledge of
what might affect the pregnancy outcome
of female patients with diabetes or hy-
pertension. Since some items called for
negative points to be scored if the respon-
dent answered incorrectly, total knowl-
edge scores could be positive or negative.

The attitude statements were ranked on
a four-point Likert scale (ranging from
1=strongly disagree to 4=strongly agree)
that measured the residents’ perceptions of
the importance of preconception care and
its role in improving pregnancy outcomes
(Table 2). Through these statements, we also
sought to assess the residents’ comfort in
providing care to women of reproductive
age and their confidence in their own
knowledge and management ability to ad-
equately provide preconception care. High-
er scores reflect a more positive attitude.

Data Analysis
Kruskal-Wallis one-way analysis of vari-
ance was used for comparison of three or
more groups. The Wilcoxon Rank Sum
Test was performed for two-group com-
parison. A descriptive summary analysis
was also performed. Statistical analysis
was based on a nonparametric method,
because of the relatively small sample size
of family practice residents.

Results
Social and Demographic Characteristics
Table 3 (page 69) lists the social and de-
mographic characteristics of the study sub-
jects. Of the 115 internal medicine residents,
75% were male, and the same proportion
had graduated from medical school more
than five years previously. Thirty-one per-
cent were in postgraduate year one, 45%
were in postgraduate year two and 24%
were in postgraduate year three. In contrast
to internal medicine residents, family prac-
tice residents were more likely to be female
(58%) and were more likely to have grad-
uated from medical school fewer than five
years before (64%). The median age for both
groups was 30; internal medicine residents
ranged in age from 23 to 47, and family
practice residents ranged from 26 to 48.

Score Comparisons
In general, both groups had low scores on
questions of knowledge. Internal medi-

Table 1. Three hypothetical patients and recommended management decisions for care of women
of reproductive age, from questionnaire administered to primary care residents at Cook Coun-
ty Hospital, 1991

Patient Decisions

Case 1
A 17-year-old Honduran female presents for her first primary care Rubella screening/immunization
visit. She has never seen a physician nor been medically treated Family planning
in her life. Her medical and social history is completely negative. STD/safe-sex counseling
She has never been sexually active but has a new boyfriend. You 
are assigned to be her primary physician. Would you perform any
diagnostic/laboratory tests, perform any counselling, or provide 
immunizations if she was one of your regular patients in the last 
year? If so, please list.

Case 2
The patient is a 30-year-old obese female diabetic who has been Inform her that her risk of congen- 
treated with glipizide 10 mg by mouth every morning for two years. ital anomalies is increased
She states that she is considering pregnancy. She asks you to tell her Discontinue oral hypoglycemics
the risks of pregnancy and what will help assure the best pregnancy Increase glucose control (more
outcome for her. What would you tell her? visits, chemstrip, hospitali- 

zation if needed)
Examine eyes

Case 3
The patient is a 33-year-old African American female whose medical Check blood pressure
history is notable for hypertension of two years’ duration, treated with Measure fundal height
Nifedipine and HCTZ. Her medical history includes two obstetric hospi- Advise to stop smoking
talizations for normal deliveries. She smokes 1/2 pack per day, uses Consider changing blood
neither alcohol nor drugs, and works as a supermarket cashier. She pressure medications
presents to you as a new patient and states that she thinks that she Prescribe prenatal iron & vitamins
is pregnant. Her last menstrual period was 10 weeks ago and a urine Check urine protein & glucose
pregnancy test is positive. You have a 1/2-hour office visit scheduled: Refer to prenatal clinic
Describe the most important things you would do after you have com-
pleted taking her history.



selected questions concerning elements of
preconception care and the care of the
woman immediately after diagnosis of
pregnancy. Overall, both groups showed
a relatively low proportion of correct re-
sponses to management questions re-
garding risk reduction, health promotion
and medication use during the precon-
ception period or early in pregnancy.

For the nonimmunized young woman
with a new boyfriend (Case 1), members of
each group recommended rubella immu-
nization and family planning only about
half of the time. Fewer than one-third of res-
idents from either group would specifical-
ly have included a discussion of congeni-
tal anomalies when counseling a diabetic
woman who was seeking advice about the
risks of a contemplated pregnancy. Fur-
thermore, only about half of all residents
mentioned the need to discontinue oral hy-
poglycemic agents during pregnancy. Sim-
ilarly, only 36% of internal medicine resi-
dents reviewed and considered changing
medications for the hypertensive woman
who had been diagnosed as pregnant, com-
pared with 64% of family practice residents.
In both groups, residents were likely to ad-
vise a pregnant patient to quit smoking. 

Table 5 stratifies the management, atti-
tude and knowledge scores by the resi-
dents’ number of postgraduate years. No
significant differences were found for man-
agement scores between family practice
and internal medicine residents at any
postgraduate level. However, attitude
scores were significantly higher for fami-
ly practice residents than for internal med-
icine residents in postgraduate years one
(24.0 vs. 22.0, p=0.0076), two (25.0 vs. 20.0,
p=.0038) and three (25.0 vs. 21.0, p=0.0003).
Family practice residents also scored sta-
tistically higher in knowledge at post-
graduate year two (8.0 vs. 4.0, p=.0379), but
not in postgraduate years one or three.

Score analysis stratified by whether a
resident had been rotated through the
high-risk prenatal clinic reveals that all
scores were higher among the internal
medicine and family practice residents
who had such training than among those
who did not, except for attitude scores
among family practice residents (Table 5).
No statistically significant differences were
found between the scores of internal med-
icine and family practice residents who
had rotated through the high-risk clinic.

Table 6 (page 70) shows no clear trend
of improvement for residents as they ad-
vanced from postgraduate year one to
postgraduate year three. The statistically
significant differences among internal
medicine residents for the knowledge
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Table 2. True-false questions from knowledge scale and statements from attitude scale ad-
ministered to residents

Question or statement

Knowledge scale
The following drugs are safe for all trimesters of pregnancy except:
Propranolol
Atenolol
Methyldopa
Enalapril
Hydralazine

The following drugs are safe in the third trimester of pregnancy:
Hydralazine
Labetalol
Methyldopa
Verapamil
Propranolol

Indicate whether the following items concerning pregnancy and blood pressure are true:
Pregnancy lowers blood pressure in the first trimester.
Pregnancy raises blood pressure in the second trimester.
Hypertensive pregnant women have a higher incidence of preeclampsia.
Hypertensive pregnant women have an increased incidence of early spontaneous abortion.
Hypertensive women who become pregnant rarely have spontaneous normalization of their blood pressure during pregnancy.

You discover that your patient with noninsulin-dependent diabetes mellitus is pregnant. Select from the list below
the most important things you should do:
Refer to dietitian for review and recalculation of America Diabetes Association diet.
Begin insulin therapy immediately.
Check hemoglobin A1C.
Attempt to normalize body weight (if patient is obese). 
Review urine glucose-monitoring techniques.
Discontinue oral hypoglycemics if patient has long-standing diabetes.
Obtain baseline fluorescin angiogram, if patient has long-standing diabetes.
Instruct patient to obtain a prenatal appointment within six weeks.
Obtain stat serum bicarbonate to rule out diabetic ketoacidosis in pregnancy.
Offer genetics counseling to the patient.

The diabetic patient asks you for advice and information regarding pregnancy and diabetes. You should tell her
the following things:
She should see a geneticist for specialized counseling.
She is at high risk of developing new or worsening retinal disease.
The likelihood of fetal anomaly is related to glucose control at conception.
Her diabetic nephropathy is likely to worsen permanently.
She should continue home urine-monitoring.
Her chance of having a baby without anomalies exceeds 75%.

Congenital anomalies in offspring born to diabetic women…
affect more than 25% born to diabetics.
are the primary cause of perinatal mortality in this group.
commonly affect the gastrointestinal system.
may be screened for with maternal hexosaminidase B.
include an increased incidence of trisomy 25.

Intensive home glucose-monitoring…
should be initiated prior to conception in diabetic women.
is advisable in a known diabetic but usually not necessary in women with gestational diabetes.
is less important in the third trimester of pregnancy than earlier.
may be avoided in pregnancy if frequent urine glucose determinations are made.
is only used if patients are on insulin therapy.

Rubella infection in a nonimmune pregnant woman…
can cause microcephaly.
is a common cause of deafness in infants exposed in utero.
should be prevented by administration of the measles-mumps-rubella vaccine.
is associated with patent ductus arteriosis in exposed infants.
only causes fetal problems, as the exposure occurs in the first trimester.

Attitude scale
Improving pregnancy outcomes is an important part of internal medicine practice.
I feel I have sufficient knowledge to minimize poor pregnancy outcomes in patients I treat.
Internists’ actions do NOT have an important effect on the health of newborn babies.
I especially like treating female patients ages 18–45.
I feel comfortable suggesting birth control to patients.
I feel comfortable counseling patients that delaying or avoiding pregnancy is the right clinical decision for them.
When I am in practice following my training, I believe that I will be in a position to help prevent poor pregnancy outcomes.
I feel that I adequately understand the effects of medications and treatments on a pregnant female.

cine residents’ median knowledge score
was 5.0 (out of a possible 18.0), while the
family practice residents’ median knowl-
edge score was 8.5. Management scores
for both groups were also low; out of a
possible score of 14.0, median scores were
6.0 for internal medicine residents and 7.0

for family practice residents. In contrast,
attitude scores were high for both groups;
against a perfect score of 28.0, medians
were 22.0 for internal medicine residents
and 25.0 for family practice residents.

Table 4 shows the responses of internal
medicine and family practice residents to
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Recent epidemiologic studies show
strong evidence that certain primary care
interventions—most notably folic acid
supplementation—undertaken prior to
conception and continued into early preg-
nancy have a profound effect on the out-
comes of pregnancy.19 These benefits to
perinatal mortality and morbidity are not
likely to be fully realized unless primary
care physicians include preconception care
as a routine intervention for all women of
reproductive age in their practices. 

Prepregnancy counseling shows prom-
ising results in improving pregnancy 
outcomes among women with chronic
diseases.20 Intensive prepregnancy man-
agement of diabetes, for example, has
been shown to improve outcomes in
mothers and infants, and is clearly cost-
effective.21 However, the knowledge and
management choices in the preconception
care of diabetics or hypertensive women
by residents of both primary training pro-
grams that we surveyed were inadequate. 

Pregnancies are often diagnosed by pri-
mary care physicians and afford an oppor-
tunity to counsel and advise a woman to
modify risk behaviors that increase adverse
pregnancy outcomes. In addition, medica-
tions and treatments may be changed, if
necessary, to those safe for use in pregnan-
cy. However, we have found that residents
are not well-prepared to take advantage of
this clinical opportunity; their management
of medications that are
unsafe in pregnancy was
inadequate. Additional-
ly, although the majority
of residents said they
would advise a smoker
whom they diagnosed
as pregnant to stop
smoking, the case pre-
sented to them identified
the woman as a smoker
and specifically asked
what counseling they
might provide. In prac-
tice, a substantial num-
ber of residents might
not have asked the
smoking status of a
woman with symptoms
that lead to a diagnosis
of pregnancy.

At the inception of this
project, we hypothesized
that family practice resi-
dents would perform
significantly better than
internal medicine resi-
dents, since at Cook
County Hospital family

score (p=.0045) and the management score
(p=.0073) were caused by the extremely
low scores among those in postgraduate
year two. Attitude scores for residents in
internal medicine did not differ signifi-
cantly in postgraduate years one, two or
three. Scores for family practice residents
showed a trend of apparent improvement
as they progressed from postgraduate year
one to postgraduate year two and to post-
graduate year three, but these differences
did not achieve statistical significance. 

Conclusions
Our results suggest that primary care resi-
dents may be inadequately prepared by
their training to take care of women of re-
productive age. The internal medicine and
family practice residents in our 1991 survey
at Cook County Hospital often neglected
to mention family planning, safer sex or sex-
ually transmitted diseases in the informa-
tion they would include when counseling
such women. In addition, rubella immu-
nization was not regularly addressed. 

Preventing infant mortality and low birth
weight, as well as congenital anomalies, is
clearly of great benefit to individual patients
and to society as a whole.17 Several chron-
ic medical conditions and personal risk be-
haviors that adversely affect pregnancy out-
comes can be identified and modified prior
to conception, and primary care providers
are in the best position to do this.18 Precon-
ception care and early pregnancy care are
excellent opportunities to modify the med-
ical, social and behavioral risks on preg-
nancy outcomes and should be an integral
part of primary care practice.

practice residents receive standard obstet-
rics training. This hypothesis proved in-
correct. For all three postgraduate years,
family practice residents scored better than
internal medicine residents only in their at-
titude toward preconception care, and no
difference was found in the management
score between these two groups of residents.
Knowledge differed significantly between
residents of the two training programs only
at postgraduate year two. 

Also, a clear improvement in scores was
expected as residents’ postgraduate levels
progressed from year one to year three. The
scores of neither group of residents showed

Table 3. Percentage distribution of medical res-
idents, by social and demographic character-
istics, according to area of specialization

Characteristic Internal Family
medicine practice

N % N* %

Sex
Male 86 74.8 11 42.3
Female 29 25.2 15 57.7

Age
<30 45 39.1 13 46.4
30–35 54 47.0 9 32.1
36–40 13 11.3 2 7.1
>40 3 2.6 4 14.3

Postgraduate year
1 36 31.3 8 28.6
2 52 45.2 9 32.1
3 27 23.5 11 39.3

No. of years since 
medical school graduation
≤5 29 25.2 18 64.3
>5 86 74.8 10 35.7

Total 115 100.0 28 100.0

*Sample sizes vary because of missing values.

Table 4. Percentage of medical residents who
would properly advise patient on selected el-
ements of preconception care, by specialty

Element Internal Family
medicine practice

N % N %

Risk reduction
Rubella screening
and immunization 58 50.4 12 42.9

Family planning 57 49.6 14 50.0
STD and safe-sex
counseling 73 63.5 9 32.1

Health promotion 
Stop smoking 84 73.0 17 60.7
Congenital anomalies 28 24.3 9 32.1

Medication use
Discontinue oral

hypoglycemic 64 55.7 15 53.6
Change hypertension
medications 41 35.7 18 64.3

Table 5. Median (and range) of scores on management, attitude
and knowledge scales, by postgraduate year of medical residents
and whether they had been rotated through the high-risk prena-
tal clinic, according to specialty

Scale, year Internal medicine Family practice Wilcoxon rank
of training sum test*
and type N Median N Median Z p†

POSTGRADUATE TRAINING
Year 1
Management 36 7.0 (3–10) 8 5.5 (3–12) –1.44 .1510 
Attitude 35 22.0 (17–27) 8 24.0 (22–27) –2.67 .0076
Knowledge 36 5.0 (0–13) 8 6.5 (3–14) –1.18 .2393

Year 2
Management 52 6.0 (1–13) 9 8.0 (3–11) –1.50 .1338 
Attitude 48 20.0 (13–28) 7 25.0 (22–28) –2.89 .0038
Knowledge 52 4.0 (–4–13) 9 8.0 (2–12) –2.08 .0379

Year 3
Management 27 7.0 (2–11) 11 8.0 (2–12) –1.32 .1863 
Attitude 26 21.0 (14–27) 10 25.0 (22–28) –3.58 .0003
Knowledge 27 7.5 (3–12) 11 9.0 (2–13) –1.54 .1241

CLINIC ROTATION
Yes
Management 8 8.0 (6–13) 14 8.5 (2–12) –0.48 .6290 
Attitude 8 24.0 (19–27) 11 25.0 (22–28) –0.59 .5582
Knowledge 8 8.0 (4–12) 14 9.5 (2–14) –0.86 .3916

No
Management 107 6.0 (1–11) 14 6.0 (3–9) –0.54 .5889 
Attitude 101 21.0 (13–28) 14 25.0(22–28) –4.58 .0001
Knowledge 107 5.0 (–4–13) 14 7.5 (2–12) –1.89 .0590

*Z statistics calculated for this test were “corrected for ties” when the raw data gave the same
value for two or more study participants. †Two-tailed test.



more, because of the relatively small sam-
ple sizes, the statistical power to detect the
significance of the results found is limit-
ed (β: 0.37–0.80).

Infant mortality and poor pregnancy out-
comes are among the leading health prob-
lems facing the United States today. The pre-
conception and early pregnancy care skills
of all relevant providers, including internists
and family practitioners, should be adequate
to prevent adverse pregnancy outcomes.
Our research describes an attempt to eval-
uate whether primary care residency pro-
grams are succeeding in helping providers
develop such skills. The results call for a re-
vision of curricula and residency experi-
ences in our hospital if residents are to be
provided with the skills and knowledge nec-
essary to meet existing recommendations. 

We suspect that similar deficiencies could
be discovered in other residency programs,
since these topics are not widely discussed
in the internal medicine and family prac-
tice literature. This topic is of great impor-
tance to primary care practitioners, their pa-
tients, and to society as a whole. Further
research into the teaching of and delivery
of preconception care is warranted. 
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Table 6. Mean rank scores for management, attitude and knowledge scales among medical res-
idents, by specialty, according to postgraduate year

Scale and Postgraduate year Kruskal-Wallis 
specialty One Two Three one-way analysis 

of variance*

N Mean N Mean N Mean χ2 p
rank rank rank

Internal medicine
Management 36 66.03 52 47.40 27 67.70 9.8295 .0073
Attitude 35 63.66 48 49.92 26 52.73 4.0443 .1324
Knowledge 36 57.26 52 49.50 27 75.35 10.8110 .0045

Family practice
Management 8 10.69 9 14.83 11 17.00 2.8006 .2465 
Attitude 8 11.13 7 13.07 10 14.45 0.9539 .6207
Knowledge 8 12.38 9 13.11 11 17.18 1.9818 .3712

*Corrected for ties.


