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Presentation of Data

Strategies for Presenting Results Tables, charts and graphs provide an effective
® Saturday June 4, 8:30-10:00am method for communicating person, place, and

time data to your audience

Kristin Rankin, PhD
Research Assistant Professor The organization and format of these tables,

charts and graphs may differ depending on your
goal and the type of results displayed (ie
descriptive statistics, measures of effect, results

Division of Epidemiology and Biostatistics
University of IL School of Public Health

Training Course in MCH Epidemiology of multivariable methods, etc)
1
Presenting Data Visually Presenting Data Visually
1. Start with the message/content you are trying to o
convey and identify the data that will be used 4. Determine if a table, chart (what type?), or both
. . are needed to communicate the message
2. Consider your audience
General Public 5. Determine where to display each variable
Stakeholders 6. Determine the best design for the remaining
Scientific Community objects
3. Consider the form of the data 7. Determine if particular data should be featured,
Prevalence estimates (“row percents”) and if so, how

Distributions (“column percents”
( p ) Modified from Stephen Few’s Whitepaper “Communicating Numbers”

Measures of effect (Conveying Significance) http://www.perceptualedge.com/articles/Whitepapers/Communicating_Numbers.pdf
2 3
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Presenting Data Visually

Tables: Convey large amount of data in
systematic way

Effective tables include:

= Table number and title that clearly identifies the data
displayed

= Column and row headings

= Decimal alignment

= Expanded forms of abbreviations used in the tables,
generally as footnotes

= Additional explanatory footnotes as needed

“Guidelines for Conducting Birth Defects Surveillance: Chapter 11 -Data

Presentation”: http://www.nbdpn.org/docs/Ch11_DataPresentation.pdf 4

Effective Tables

Table 2-68
America’s sweet tooth increased 39 percent between 195059 and 2000 as use of com sweeteners octupled

Annual averages
Item 1950-59 1960-69 1970-79 1960-89 1990-99 2000

Pounds per capita, dry weight

1006 144 1227 126.5
%7 B0 %0 684
1o 149 263 568
0 0 55 873
108 166 16.0

41 43 3.5

Niote: Totals may nct ac due o roundirg
16dble syrups (sigarcane, oo, magle, e refioe's. dble rolassen and horey.
Souroe: USDAS Ecoramc Reseaich Serve.

Also see handout on cancer survival rate tables

Presenting Data Visually

Charts: Summarize data and highlight main
points for audience
Line Charts:
= Trend
= Continuous variables
= Survival Data
Bar Charts (vertical and horizontal):
= Trend
= Prevalence data for discrete groups
= Distributions/Proportions (100% stacked bars)
Pie Charts:
= Distributions/Proportions
= Population Attributable Fractions (PAFs) 6

Line Chart Guidelines

Lines should only be used when variable is on an
ordinal or continuous scale
= Do not connect the points on a line if there are
missing values in between existing data
= Intervals should be equally sized
Exception: Extreme outliers can be lumped at
the lower or upper end (ie income)
= Tick marks on the x-axis should accurately reflect
the distance between the values

http://www.perceptualedge.com/articles/visual_business_intel 7
) ; - ) ot
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Line Chart - Trend

Figure 13. Obesity among children, by age: United States, 1988-1994 through 2007-2008

20

15
6-11 years
H
5 10 12-19years
2-5 years
5

Inappropriate to connect points
across years with no data!

T T T T T T

1988- 1999- 2001- 2003- 2005- 2007-

1994 2000 2002 2004 2006 2008
Year

NOTE: See data table for Figure 13, SOURCE: CDC/NCHS, National Health and Nutrition

Examination Survey.
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100,000

80,000
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Line Chart with Missing Data

Omit the line altogether when
data are missing along the line

Morthly Web Traffic

//

PR

Jan Feb Mar Apr May Jn Ju Aug Sep Oct Nov

207

2008

Dec Jon Fab Mar Apr May Jun Jul Aug Sep Oa Nov

From Health, United States, 2010: http://www.cdc.gov/nchs/data/hus/hus10.pdf# < 9
Wireless Phone Users by Age
H H “ H ”
- Effective Line Chart — “Survival’ Data
=
- Figure 12. Exclusive Breastfeeding Among Illinois Women
= Who Started Breastfeeding 2004-2008 Combined,
e By Income Level
™
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Line Chart — Distribution + Trend

From 1970 to 2006 the proportion of first births to women aged 35 years and over increased
nearly eight times (1,2). In 2006, about 1 out of 12 first births were fo women aged 35 years and
over compared with 1 out of 100 m 1970. A ding to prel; y data, the props for 2007
was the same as m 2006 (3). In 2006, only 21% of first births were to mothers under age 20,
down from 36% in 1970 (Figure 2)

Figwe 2 Percentage of st births, by age of mother: United States, 1970-2006

Percent

Under 20 years

1970 1978 1980 1985 1990 1995 2000 200#
Year 2006

‘SOURCE: CDCNCHS, Nationsd Vil Statistcs System.

Vertical Bar Chart - Trend

Figet Percent of Overweight Children Ages 2 to 19, by Age, Selected Years
1976-2008

1976-1080 1088.1904 1999.2002 2003-2006 2007-2008

‘Surces Disator 1975-194: Hatioral Centertae Mealin Satsics. (3003), Meats Unted Sises.
Treacs e Heatn of Amercans HanonaICentertor Hes n SLEcs 2000 Tatie 88 See
e o gy e 030 naltd s

D for Y906 2062 o rcey: Alison Ogden, Crrena. Jorrson Ciffre, Carmsit Cure, Lester angramerne
s of v O oo G Ldes ey SO 1O A S0 %

D2 12030032508 Ogow Carron ! Kamarne egn 800y MaLENGe 107 AgeAmang US CRITenang. hil H! N
SRR B DATABANK

2003 wes Cawemoonon.

Vertical Bar Chart - Prevalence

Percent of Deliveries that Were Medically Induced for Early Preterm, Late
Preterm and Full Term Births, By Race, 2003 Chicago Births (n=26,078)

100%
B Early Preterm Birth (<34 wks)
80% O Late Preterm Birth (34-36 wks)
B Full Term Birth (37+ wks)
60%
45.0% 0
o 39.6% 42.8% 36.2%
40% 34.5%  33.5%
20%
0%
Whites African-Americans

Source: NCHS 2003 Vital Statistics

Horizontal Bar Chart - Prevalence

Figure 9. Prenatal Care Within the First Trimester of
Pregnancy, by Mother’s Race/Ethnicity (2005)

N " Healthy People 2010
Use horizontal A s
ian or Pacific

bar charts when |2 sinder

£ Hispani
text Ia_bels . g Mk 38t confdence
associated with | &  B5Hspanic interal
bars are long or White anic I
there are many o 2 m 1 m
bars to display Parcantof ive biths

* The Healthy People 2010 target calls for an increase in this
measure

NOTE: Data are based on birth certificates filed in 37 States,
New York City, and the District of Columbia. See Technical
Appendix for more information.

Source: Centers for Disease Control and Prevention, National
Center for Health ics, National Vital Statistics Syst
Natality. 15
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Horizontal Bar Chart - Rates

Death rates among children 1-19 years of
age, by OECD country

b ———————————————
e

and
Czech quughllz
Austria

Australia
Finfard [
T |

Spain
Gt
Gree(e

Revuhlic oi Korea
Ireland

Italy

Norway
Germany
United Kingdom
Tance
Netherlands
Swllzl:rl:nd
Sweden

Japan

land

Lnnmbourg

T T T
30 40
Deaths per 100 ,000 populatlon 1-19 years of age

NOTES: OECD i ; Data sh 3year
2001-2006. Data for Belgium are for 1995-1997; dmafurnmmarlar! for 1999-2001.
SOUBCE: COC/NCHE Hoglth, 2010 Figure 26 Data i

Stacked Bar Charts

If possible, avoid using stacked bars, especially
when the percentages don’t add to 100% - they
make it difficult to compare across groups

Sometimes 100% stacked bars make sense for
comparing distributions, but:

= Only use with a small number of categories

= Display the data label in each portion of the bar

Ineffective Stacked Bar Chart

In Sub-Saharan Africa, there are High Levels of
Unmet Need for Contraception
I B Mod CPR* @ Trad CPR* O Unmet Need |

=
=

w2
g 3

- w
= 88

Percent of Married Woman
of Reproductive Age
N
=

e

@m@@ PP PPY) @&"g? P
d’?\\a @-si;;f?é@f @p&ﬁw&gﬁ

Soud; Demographlc and Health Surveys *CPR = Contraceptive Prevalence Rate

http://www.usaid.gov/our_work/global_health/pop/news/aidsday.html 18

Effective 100% Stacked Bar Chart

16. The Breastfeeding Experience of lllinois Women,

Infants Were Born in 2008

Shortly After 2 Weeks 12 Weeks
Delivery After Delivery After Delivery

m Never Breastfed 23% Never Breastfed 23%
Stopped Breastfoeding by 2 Weeks 6% | Stopped Breastfeeding by 2 Woeks 6%

Ever Breastfed 77%

Exclusively Breastfeeding
at 2 Weeks 41%
Exclusively Breastfeeding
at 12 Weeks 24%
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Pie Charts

In general, it is difficult to make comparisons
effectively with pie charts, but they are
sometimes useful for displaying the parts of a

whole / distributions

If using pies, keep the ordering and positioning of
pie slices the same across pies when comparing

multiple pies

Order slices by magnitude when possible

20

Pie Chart Plus Vertical Bar - Distribution

Smoking and Quitting Behaviors During Pregnancy,
State A 2005

During the 3 months before pregnancy  In the last 3 months

of pregnancy

Quit
Smoking
6.8%
Non-smoker
84.4%

Source: State A PRAMS Data 2005

21

Pie Chart — Population Attributable Fractions

Average PAFs* For Modifiable Risk Factors for Overweight
Among White and African-American Male and Female Adolescents

White Males (n=13,123)

African-American Males (n=1,650)
0.078

o "_ 0037
/ 0030
{
l|
\k /

Wihite Females {n=12,049)

0190

Exercise 4 or fewer days/wk
Screen time 3+ hrs/day

No participation in sports
Family meals 5+ days/wk
Smoker in household

Poor parent health

don’t watch out

for children

*Controlling for unmodifiable
factors: age, number of
children and adults in the
household, nativity, household
education, poverty status,
school type and urban/rural
residence

Presenting Data Visually

Maps: Show geographic comparisons and
associations

Descriptive
= Plotting locations of events as points on a map
(dot-density maps)
= Displaying rates/prevalences for polygons (census
tract, zip code, county, state, country) on a map
(choropleth/thematic maps)
Analytic
= Spatial relationships between exposures and
health outcomes

23
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0 Service Areas for Mammography Clinics
via Public Transportation - Fulton and Dekalb Counties

& Mammography Clinics
I - 30 Minute Travel Time
[ < 45 Minute Travel Time

< 60 Minut Travel Tima

http://cehi.nicholas.duke.edu/gisexchange/mapnallew/maps/pdflmammographyﬁclinzlés.pdf

Percentage of CSHCN (ages 0-17 years) who had an
effective medical home, according to parent report in 2001

High: 61% (Mass.)
Avg: 53% (US)
Low: 41% (D.C.)

0O s0-69%

@b @ 50-59%

http://www.commonwealthfund.org/usr_doc/leatherman_pedchartbook_700.pdf
25

Analytic Design Principles

Comparisons

Causality, Mechanism, Structure, Explanation
Multivariate Analysis

Integration of evidence

Documentation

Content Counts Most of All

2

Edward Tufte, Beautiful Evidence, Cheshire Ct: Graphics Press, pp126-139 26

Principle 1: Comparisons

Show appropriate comparisons,

conftrasts, differences

= Understand whether row percents or column
percents more effectively make comparison

= Order bars/pie pieces in charts to show
comparison of interest

= Display benchmarks or overall averages to
provide a frame of reference when appropriat

= Highlight value of interest to be compared to
others, using a darker color or outline

27
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Column vs Row Percents in Tables Column vs Row Percents in Charts
Table 1. Distrit (%) Maty ] i isti
Mmé‘u‘ﬁ‘“‘vﬁ;ﬁ.ﬁ,ﬁﬁfﬁﬁ e ek e, Cook 100 oy e Y uoigor 1T Craracteritics Proportions of Teen Births Among 15- to 19-Year-Olds
County, liinois, 19691991 by Race and Hispanic Ethnicity, Colorado, 2006
Craracuistic N T Craractaristc e B Non-Hispanic White - BINon-Hispanic Black Ml Hispanic M Other
Matemnal age, years* Matemal age, years* (n=40.648)
<20 231 26.1 <20 2%
20-35 769 739 2035 1.9
Matemal education, years* Matemal education, years* 187
Missing data 10 08 Missing data
<12 305 25 iz 16.0
12 370 376 12 15.6
»12 225 200 12 13.0
dequacy of prenatal-care Adequacy of prenatalcare 100
uslization (13)* uslization (13)*
Missing data 72 33 Missing data
None o inadequate 316 295 None of inadequate 249
Intermediate 153 236 Intermediate 140
Adequate 177 254 Adequate 9.0
More than adequate 281 182 More than adequate 9.6
Abbreviation: LBW, low birih weight. Abbreviation: LBW, |Wﬁﬁvu?+
<P <005, *P <005,
From Collins, et al. (2009). Transgenerational Effect of Neighborhood Poverty
on Low Birth Weight Among African Americans in Cook County, lllinois, AJE 28 http://www.cdc.gov/TeenPregnancy/Colorado.htm 29

Column vs Row Percents in Charts Ordering Bars to Show
Birth Rates (live births) per 1,000 Women Aged 15-19 Years, by Race and Com parison of Interest
Hispanic Ethnicity: Colorado and United States, 2006
M Ccicrado M United States
120 00
»
s 73
100 = i
g 50
80 : o
1]
74 &6 73
10 1) 2
80 0 . r—- -
Lifelong High- High- Low- Lifcong Low-
40 income income
Lifelong Residential Environment
20
Fig. 1 Ditribution of d lifelong residential envi by
0 race; Cook County, IL; 1956-1975, 19891991
Alraces  AsienPacific  \Whie Black Hspanic Collins, et al. 2008, MCH Journal
andonging  lelander -m
http://www.cdc.gov/TeenPregnancy/Colorado.htm bathe 30 3
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Ordering Bars to Show
Comparison of Interest

100
84.0
80 1 Owhites MAfrican-Americans
60 A
40 A
20 1 121
66 74 51 23 73
I I T—
0
o~ > [ [~ i [
wet 8 28 wt wE 8 Z2 wk
c o o £ O c o o c o
58335858 58335858
GEEE:EJA_:? GE;‘:’ECEmé
e st -3 5 £ Tt .35
"BiEpici CRibivi
Fig 1: Distribution of maternal lifelong residential environment by
race; Cook County, IL; 1956-1975, 1989-1991

32

Comparison to a Benchmark
The 2010 CDC Breastfeeding Report Card: P e
Data from the National Immunization Survey 2007 (%) Objective (%)
Breastfeeding Initiation 70.2 =819
Breastfeeding to 6 Months 360 260.5
Breastfeeding to 12 Months 16.4 2341
Exclusive Breastfeeding to 3 Months 279 =443
Exclusive Breastfeeding to 6 Months 12 2237
Percent of Live Births Occurring at Baby Friendly Facilities 13 281
Percent of breastfed Infants Receiving Formula Before 2 Days of Age 28.1 5156
33

Comparison to a Benchmark

Prevalence (%)

Prevalence (%) of unintended pregnancy by selected
maternal characteristics, MOPRA, 2005

66.1

NH White
Hispanic
Medicaid

No Insurance

°
8
£
S
a
<
80
T
<
<
£
2
4
3

High School or Higher

Age (Years) Education Race/Ethnicity Marital Health
Level Status Insurance

Choosing Appropriate
Comparison Groups

Breastfeeding-Related
Maternity Care Practices

Total Score

Labor and Delivery
e.g. skin-to-skin contact, 8F in first haf haur

Breastfeeding assistance
©.g. BF Information, assessment, documentation

Mother-newborn contact AK
©.g. separation, reoming-in

Newborn feeding practices VT
e.g. first feeding and supplemental feedings

Breastieeding support after discharge ]

€.5. types of support, formula packs

Nurselbirth attendant BF training and education MA
e.g. staff education and assessment

Structurall crganizational factors related to BF Ri

e.g. policies
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Choosing Appropriate Comparison Groups

Figure 4. Infant mortality rates for the United States and Sweden, and the U.S. infant mortality rate standardized for
Sweden's gestational age distribution, 2004

r Much of the high infant mortality rate in the United States is due to the high
s percentage of pretermhirths.
W‘
o5
e
z4
£
g3
i
E 2

Sweden IMR us. IMR

U.S. IMR if the United
States had Sweden's
gestational age

distribution

[NOTES: IMR is infant mortality rate. Excludes births at less than 22 weeks of gestation.
[SOURCE: NCHS linked birthvintant death data set (for US. data) and European Peninatal Heaith Report (for Swedish data).

Principle 2: Causality, Mechanism,
Structure, Explanation

Show causality, mechanism, explanation,
systematic structure

= Highlight policies, interventions, risk factors, or
changes in human behavior that may have
caused a trend or association

http://www.cdc.gov/nchs/data/databriefs/db23_Fig4.png 36 37
Suggesting Causality Suggesting Causality
SIDS Rate and Sleep Position e s b
U.S. Infants 1985 - 2006 e
(50060 = Prevention inhalers 5-14 ki
deaths /1000 live births % non-prone 5000 : Provention iy-haleru:v-nyY
1.6 100 ‘,_k——*/‘—_‘ 70
iy L. . o i
1.2 80 35000
| f- 70 2 30000 1%
! [l & i
0.8 [ |} 50 .g 25000 {40 ;
0.6 : I I [ I a0 2 200 0 5
04 UL Ij 0w
. — 20
g -
S LLLRLRMUNRRRLRNRRENE B . .
'85 '87 '89 91 '93 95 '97 '99 01 03 05 L L - ! + - . - el
Sleep Position Source: NICHD qn\\qn \"Q\\" «#\3 \“@\‘ \d'm‘ \dﬂ\e \""“(‘ \““"\Q \“u%\q \wﬁn & ,;55’@
I Housshald 5.;.,‘.;7 . AP SIDT Statsment 1992 K .
ate Source: Nationsl
Upasmaosarzoon MacFaul (2004). Trends in asthma hospitalization: is this related to
prevention inhaler use? Arch Dis Child 89:1158-1160. 39

http://emedicine.medscape.com/article/1004238-overview

10
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Cases

NTDs, Cameron County, 1980-2001

Folic Acid Fortiication

40

30

1
Texas NTD Project Data [\ Raguny Dot

e —
VA AN
A T
N/ANEVASERVENE S W
N —~

1380 1982 1984 1986 1988 1990 1992 1934 1996 1998 2000

[-=—Anencephaly - Spina Bifida

Principle 3: Multivariate Analysis

Show more than 1 or 2 variables

- Use stratification to show differences
across groups

= Use regression modeling when appropriate
to capture multivariable nature of problem

« Use and communicate adjustment
procedures

41

Multivariable Analysis - Stratification

Percent Uninsured

100.0%

80.0%

60.0%

40.0%

20.0%

i

23.3% 22.5% 24.3%

14.1% 14.0% g

]

Full Time Workers Part Time Workers

O Fewer than 25 @25-99 @100-999 M 1,000 or more

Number of Employees

Presenting Results of Multivariable
Models in Charts

o Present a series of adjusted ratio measures (OR,
RR, HR, etc) on one chart for comparison

o The scale is different for ratio measures that are
less than one (protective factors) versus those
that are greater than one

o Include error bars to represent both the precision
of the estimate (width of the confidence intervals)
and the significance level of the estimate

43

11
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No Participation in Sports

Individual-Level Adjusted* 0R1(35% 02 s

5

Risk Factors for Childhood Obesity ° . .

Watches >2 Hrs TV

Watches No TV

No Participation in
Clubs-Organizations

Inadequate Exercise

* Adjusted for Socio-Demographic & Community Risk Factors

Data Source: National Survey of Children’s Health, Florida andA4S 2003/4

Presenting Predicted Values from
Multivariable Models in Charts

Estimate predicted probabilities from binomial
regression models for groups of women with different
risk status

Use beta estimates from model to determine
highest/lowest risk value for each variable and write
contrast/estimate statement to estimate the predicted
probability for each group.

45

Presenting Predicted Values from

Multivariable Models in Charts

Prevalence of Late Preterm Birth for High and Low Risk
Non-Hispanic White and African-American Women

African-American :
White Disparity I

02 RR=1.5 T

S

African-American :
White Disparity
RR=’

Low Risk Low Risk African-
White Women American Women

High Risk
White Women

High risk = Age 35+, less than HS education, 3+ previous livebirths, smoker

Low risk = Age 20-34, more then HS education, 1-2 previous livebirths, non-smoker

Estimated prevalences from a multivariable binomial regression model

High Risk African-
American Women

46

Principle 4: Integration of Evidence

Completely integrate words,
numbers, images, diagrams

= Use clear titles, direct labels and footnotes

= Avoid legends as much as possible or put
them inside the chart to maximize the chart
area and keep the labels closer to the data

= Blend graphical representations of data with
short narrative to help with interpretation

Detail adds precision, clarity and credibility

47

12
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Indirect Labeling

Prevalence of Diagnosed Diabetes by Age:

States, 1980-1999

Rate per 1,000 population
s g = B
1

mer -
[ i
10| —— e
0
PP ; F N TV
PELFLEPELPPLEESFFEEE

Direct Labeling

Prevalence of Diagnosed Diabetes by Age:

United States, 1980-1999

65-74 Years —
U 75+ Years —

Rate per 1,000 population
1 z\

Nl a3 oyt vt e D38 L 1957 30 499 w3t g o OG0 WL et s 80 103 Fsi o e NHES i 1207
Sounca: Habonsd Haath intarvw oty OS] GO0, NOHE. wntw 280 0utSbatic st ettt b Tkl af i

4y

Integration of Evidence

Children Under Five  causes . .
Last year 9.7 millon chidren died  °F ®EA™ Other  Preumonia  Child Mortality at Record Low;

before the age of five, the fewest AIDS Further Drop Seen
since recorckeeping began in Moaskes By DONALD G. McNEIL Jr.

1960. Unicel data shows the
cavsas ofdualhand e dropie e (I Published: September 13, 2007 in
the New York Times

worldwide death rates.

DEATH RATES BY REGION
Diarrhea

Sub-Saharan Neonatal
Ainca causes’
Middia East and .
N 250 DEATHS PER
oAk — THOUSAND LIVE BIRTHS
South Asia — AN
—— 20
WORLD ..,
Latin America " -
and Caribbean 150
East Asia and A
the Pacific
100
Gantral and
Eastern Eurcpe
Industrialized L
countries
! . — o
1960 1670 1980 1990 2000
* including infection, pramatur birth, GSphyXia and tetanus e s vors s 50

Narrating Charts

o Narrative inserted directly in charts or in
accompanying text helps guide your audience (ie
the general public in your jurisdiction, advocates,
policy makers) to interpret the charts and can be
used to highlight particularly important or
meaningful results

o Clear titles and labels are still needed in case the
reader skips over this additional text

51

13
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Infant Mortality in North Carolina
2001-2003 Compared to 1991-1993
by Time of Death

120 Overthe 10 year period 1991-1993 to 2001-2003, the infant
mortality rate in North Carolina decreased from10.2 to 8.2 deaths
per 1,000 live births. 102
10.0
This decrease appears to have occurred primarily among the
youngest and oldestinfants , which may reflect improved medical 8.2
8.0 interventions for infants who are extremely ill at birth, as well as a

£ of SIDS in older infants.
&
2 Even with the important decrease in North Carolina's infant
g 60 mortality rate, the state is still not meeting the national goal of 4.5
2 47 |infant deaths per 1,000 live births by 2010.
€
£ 40 3.7
17
20
12409 1414 1413 1.2

<iday  1-6days 7-27days 28-90days 91-364days InfantMortality

Time of Death

991-1993 8200

Infant Mortality in 2001-2003: North Carolina and the U.S.
by Cause of Death

Infant Mortality Rate: Infant Deaths per 1,000 Live Births
00 10 20 30 40 50 60 70 80 90

Prematurity

Congenital anomalies i

If North Carolina could have reduced it's
mortality due to prematurity to that of the
U.S., 220 fewer infants would have died in
2001-2003, and the state infantmortality rate
would have been reduced from 8.2 to 7.6 per
1,000 live births.

SiDS/related

Obstetric conditions

Perinatal infections

Otherinfections

External causesfinjuries

Birth asphyxia

Allother

82
e YFETEEETS

BNorth Carolina__ ®USS. 53

Insurance Status of lllinois Workers by Employment
Status, Employer Size, and Residence

50.0%

The pattern of insurance status for

full-time, part-time and unemployed
— 1 workersis-similar across IL; butthe - — - — —
rates of uninsuredeness vary by
geographic area. Chicago has the
highest rates regardless of the
employment status of its workers.

40.0% - — —

30.0%

20.0%

10.0%

g 3 D <
\\,\\‘“ KJ@\ oF \\,\\“\
<« < <«
&
Chicago Collar Counties Downstate

54

Narrating Tables

= Present a series of adjusted ratio measures (OR,
RR, HR, etc) in one table for comparison

= Convey reference groups and significance in a
way that is clear to a general audience

= Narrate tables when appropriate to help
audience interpret results

55

14
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Narrating Tables

Table 1. Adjusted* Prevalence Ratio (aPR) of factors
associated with late or no entry into prenatal care,
MA PRAMS, 2007

aPR 95% ClI

Age and education

<20yrs 33 1.8,6.0"

20+ yrs, <high school 1.8 1.0,2.3*

20+ yrs, > high school Ref =
Maternal race

White non-Hispanic Ref -

Black non-Hispanic 1.8 1.2,2.6"

Hispanic 1.4 09,21

Other 1.9 1.3,2.7*
Not married vs. married 11 07,17
Parity

No previous live birth Ref -

1-2 previous live births 1.2 09,17

3+ previous live births 26 1.6, 4.3
Pre-pregnancy insurance

Private Ref =

Medicaid 17 11,28

Uninsured 1.8 1.1,.8**

* Adjusted for all other variables at the same time
** Statistically significant at 6=0.05 compared to reference group

Tables with Modeling
Results: Some Issues

Titling, labeling

Reference group display,
position, wording
Confidence interval

display, format

Describing statistical

results

Explanatory text in table

56

Narrating Tables

Table 1. Comparing the percents of Massachusetts women
who get into prenatal care late or not at all across various

Tables with Modeling

Results: Some Issues

factors, PRAMS, 2007
Ratio of 95% CIL
Percents

Age and education

<20yrs 83 1.8, 6.0%*

20+ yrs, <high school 15 1.0,2.3%*

20+ yrs, > high school Ref =
Maternal race

White non-Hispanic Ref =

Black non-Hispanic 1.8 1.2,2.6**

Hispanic 14 09,2.1

Other 1.9 1.2, 2775
Not married vs. married il 0.7,1.7
Parity

No previous live birth Ref =

1-2 previous live births. 12 0.9,1.7

3+ previous live births 2.6 1.6, 4.3%*
Pre-pregnancy insurance

Private Ref' -

Medicaid 1.7 il 25

Uninsured 1.8 1ol f552
* Accounting for all other characteristics simultane

* Signifi different from the reference group (a=0.05).

Titling, labeling

57

Narrating Tables

Table 1. Comparing the percents of Massachusetts women

who get into prenatal care late or not at all across various
factors, PRAMS, 2007
Ratio of 95% CI
Percents

Age and education
<20yrs &3 1.8-6.0%*
20+ yrs, <high school 15 1.0-2.3%*
20+ yrs, > high school Ref =

Maternal race
Black non-Hispanic 1.8 1.2-2.6%*
Hispanic 14 0.9-2.1
Other 1.9 1.3-2.7%*
White non-Hispanic Ref -

Not married vs. married
Not Married 1.1 0.7-1.7
Married Ref -

Parity
3+ previous live births 2.6 1.6-4.3%*
1-2 previous live births 1.2 0.9-1.7
No previous live birth Ref o

Pre-pregnancy insurance
Medicaid 157 1.1-2.8%*
Uninsured 1.8 1.1-0.8%*
Private Ref -

* Accounting for all other characterist

Ll i different from the reference group (=0.05).

Tables with Modeling
Results: Some Issues

Reference groups all
the last category
Confidence intervals
alligned and with

hyphens
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Narrating Tables

Table 1. Comparing the percents of Massachusetts
women who get into prenatal care late or not at all
across various factors, PRAMS, 2007

Tables with Modeling
Results: Some Issues

Ratio of Percents
Compared to women at least 20 years old
with more than than high school

<20yrs 334+
20+ yrs & <high school 15%
Compared to White, non-Hispanic women
Black non-Hispanic 1.8**
Hispanic 14
Other 1.9%*

Compared to married women
Not Married .
Compared to women giving birth for the first time
3+ previous live births 2.6%*
1-2 previous live births 12
Compared to women with
private pre-pregnancy insurance
Medicaid 17+
Uninsured 1.8

* Accounting for all other characteristics simultancously
different from the c group (0=0.05)

Reference groups
displayed as
headers

Confidence intervals
not displayed

59
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Table 1. Comparing the percents of Massachusetts women who get into prenatal care late or not at
all across various factors, PRAMS, 2007
Maternal Characteristic ~ Ratio of’ Interpretation
Percents
Compared to women at least 20 years old with more than a
<20yrs 33w high school i were 2 i
{— times more likely, and adult women who did not complete
20+ yrs & <high school  1.5%* high school were 1.5 times more likely to report late or no
prenatal care.
Black non-Hispanic 1.8%* Compared to white, non-Hispanic women, black, non-
Hispanic 14 {— Hispanic women were almost 2 times more likely to report
Other 1.9%* late or no prenatal care.
‘Compared to married women, approximately the same
Not Married 1.1 percent of unmarried women said they got late or no prenatal
care.
o Compared to women giving birth for the first time, the
3+ previous live births 26 percent of women who said they got late or no prenatal care
— was similar for those with 1 or 2 previous births, but was 2.6
1-2 previous live births 12 times greater for women who had three or more previous
births.
Medicaid 175k Compared to women with private insurance before they got
| pregmant, women cither on Medicaid or with no health
Uninsured - insurance coverage were close to 2 times more likely to say
they entered prenatal care late or not at all.
* Accounting for all other characteristics simultaneously.
* different from the comparison group (a=0.05). 60

Principle 5: Documentation

Thoroughly describe the evidence;
important for establishing credibility
= Provide a detailed title
= Indicate authors and sponsors
= Document data sources and years
= Show complete measurement scales

= Acknowledge error (confidence intervals) in
estimates when appropriate

= Communicate statistical significance when

appropriate
61

Measurement Scales

Always start y-axis at zero for bar charts; use points instead
of bars if y-axis must start at a number other than zero to
zoom in on relevant data

Proportions can be distorted when scales change across or
within charts; for example:

Two different graphs examining the same outcome, but
based on different time periods or different lengths of time
A bar graph of several time-based groups, where the
groups correspond to different lengths of time
Graphs of statistical functions, such as regression lines,
that extend beyond the range of values observed in the
data

“Guidelines for Conducting Birth Defects Surveillance Chapter 11 - Data Presentation”:

http://www.nbdpn.org/docs/Ch11_DataPresentation.pdf 62

Measurement Scales

Cases per 10,000 live births for select birth defects (Muscatello et al, 2006)

Dislocation of Hip

Renal Agenesis

1 T 2

06 ~ B
02 [ 0 S
02
0 e o o T
1987 | 1988 1981 1883 | 1es5 RURIE S AR AR 90 106
1386 8 1990 1892 1984 TR TR e
Sample Figure 1A. Cases per 10,000 live Sample Figure 1B. Cases per 10,000 live
births 1986-1995 births 1986-1995

“Guidelines for Conducting Birth Defects Surveillance Chapter 11 - Data Presentation”:

http://www.nbdpn.org/docs/Ch11_DataPresentation.pdf 63
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Measurement Scales

Figure 2: Changes in the variation of BMI explained
by SES (partial R2) among U.S. adults: 1971 to 2000.

(a). Women (b). Men
0.030 000
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I
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Zhang Q and Wang Y ( 2204). Trends in the Association between Obesity and

Socioeconomic Status in U.S. Adults: 1971 to 2000. Obesity Research 12: 1622-1632. o4

Confidence Intervals
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Communicating Statistical Significance

Down Syndrome (Trisomy 21)

1999-2004
State rate = 12.7
statistically ‘
Significant 1 or ¥ 126 G
[ - "}/J,,M,, e
T s 1]y

SR

S
w104 "‘!'!7']\3
= A
PR

v e {
N 0 S

Figure A11.4-7 Area Map 66

Principle 6: Content Counts
Most of All
Analytical presentations ultimately stand or fall

depending on the quality, relevance and
integrity of content

= Charts/tables should be content focused, not

process focused

= Simple design, rich content
= Eliminate anything that doesn’t contribute to

content, including boxes, legends, “chart junk”

67
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Small Multiples

Minimize the time it takes audience
to figure out format

= By keeping the quantitative scale consistent,
graphic is easier for audience to read

= Audience doesn’t need to figure out format
again with each new display of information

= Especially useful when there is a fourth
dimension that would make a single chart too
busy or difficult to interpret

Small Multiples

20 and older

Obesity prevalence (B.M.1. 30 or
higher) for adults

= Black —— White

— Mexican-Americant

How many dimensions

co, WOMEN MEN
56%

50w/

45

m\/—/

s~ K
30/\./

2 0 O s

What are they?

99-00 07-08 '99-00  '07-0B
12007-8 data for all Hispanic groups. Before that, only Mexican-Americans.

From: “Obesity Rates Hit Plateau in U.S., Data Suggest”
By Pam Belluck

are in this chart?

68 New York Times, Published: January 13, 2010 69
Marquette and Menominee Delta p
Local Health Departments, Michigan 2010
Social Determinants of Health
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[ Coverage | T Poverty Rate ‘ " Unemployment Rate
h 2006 -2008 . L2008 L Apnl2010
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- | i
e . ‘ 14.2% aw L% "I ™
L | e ate L “""""'""l | Cervical Cancer
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7 & Jwwan| 7 3w S f’ 5
p ) S : v i v £
by /s L5 sz, ey sy ]
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& & &
[ ——
frotestebarrsbyininiod =
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L] % 50 100 Miles A
comes = Hany Mars oy 16,2010
http://cehi.nicholas.duke.edu/gisexchange/mapgallery/maps/ 70 https://www.e-education.psu.edu/geog486/18_p5.html 71

detail/index.htm|?24#24
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Small Multiples

Age: <15

o

2003 | 1980

Age: 15-19

Abortion Ratios 1980-2003 and Proportion by Characteristic (average 2001-2003)
Race ‘ Marital Status

Age: 20-24

http://www.excelcharts.com/blog/chart-design-abortion-ratios-1980-2003/

Age: 25-29

72

Minimize “Ink-to-Data Ratio”
Reduce optical clutter

= Remove boxes around text, legends and figures
= Eliminate gridlines in favor of data labels, or
= De-emphasize gridlines with white breaks in bars
= Minimize axis labels

Example: Label every other year on x-axis
= Remove tick marks for categorical data

In cases where all of the above is
generated by the graphing software by default,

do not hesitate to edit it out wherever possible
73

De-emphasizing Gridlines

Percentage of Americans
who currently smoke
Adus age 18 and older

[ 5

997 2000 005 2009

Prevalence of obesity
Age 20 and older

1997 2000

tage
Age 18 and older

1997 2000 2005 2000
* Note: 2009 data is through June only.

Age 18 and older i

T

1997 2000 2005 2009°

Percentage who failed to obtain
medical care because of cost
Allages

10%

i
1997 2000 2005 2009°

THE MW YRS ThES

Tricking Excel to do this:
http://peltiertech.com/Excel/Charts/ArbitraryGridlines.html

20

15

0
0 205 2009

“Vital Statistics: A Mixed Report

on American Health”

By NICHOLAS BAKALAR

New York Times, Jan 25, 2010

74

Use of Color

m Color should be used only if it conveys additional
information

m In general, use soft colors in graphs and reserve
bolder, brighter colors for points that you want to
stand out

m If color is used to distinguish two different categories,
make sure they are different enough in intensity to be
distinguished in black and white and for the color blind

m Gradations of one color should only be used with
ordered variables, not nominal variables
http://www.perceptualedge.com

/articles/Whitepapers/Communi
cating_Numbers.pdf

http://www.perceptualedge.com/articles
Ivisual_business_intelligence/rules_for
_using_color.pdf 75
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Ineffective Use of Color
o o ot i st Sl OO
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Effective Use of Color

Figure 15. Breastfeeding Related Practices
in Illinois Hospitals, 2008

exumne
sgpot  fosptd  condenond” fthow  BEm ghpak
phoned =

HOSPITAL PRACTICE

http://www.ilbreastfeedingblueprint.org/

7

Effective Use of Color

Figure 2. Infant mortality rates, excluding births at less than 22 weeks of gestation, United States and selected European
countries, 2004

Norway

Sweden
Finland

Czech Republic
France
Portugal
Greece

taly
Northern Ireland
Spain

Austria

Netherlan:
England and Wales
Scotland

Uni wteﬁ States
ungary |
Poland .
Slovakia 0
3
Rate per 1,000 live births.

SOURCE: NCHS Binked birthfinfant death data set (for U.S. dat

European data).

http://www.cdc.gov/nchs/data/databriefs/db23.htm 78

Effective Use of Color

Childhood Lead Poisoning Risk Analysis 4% %7,
Philadelphia, Pennsylvania * .t

T Hign: 10

T - 1
TN S A

http://lwww.cdc.gov/gis/mg_lead_poisoning.htm
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Minimize Chartjunk

“Chartjunk” = Visual elements in charts that are not
necessary to comprehend the information and
distract viewer from information

= Background colors or graphics
= Pictures

= Clip art or animations

= 3-D effects — distort images

Tufte, Edward R. (1983). The Visual Display of Quantitative Information.
Cheshire, CT: Graphics Press. 80

http://www.unicef.org/publications/files/The_State_of_the_Worlds_Children_2008.pdf 81

3-D Distortion

Figure 1.8
Global distribution of cause-specific
mortality among children under five

Undernutrition is implicated in up to 50 per cent of all

deaths of children under five.
Injuries

Al

o Masses | A0S puony
Mllurlu\ % .'sl% 19%
Neonatal severe

infections (mainly
pheumonia/sepsis)
10%

Preterm birth
Neonatal 10%

diarrhoeal diseases
1%

Birth asphyxia
8%

Congenital anomalies
Neonatal other
2%

Neonatal tetanus

Source: World Health Organization and UNICEF.

3-D Distortion

Figure 4.4
Funding sources 2007-2015

USS per capita

Phase 1 Phase 2 Phase 3
M Out-of-pocket NGO private Multi-and
expenditure sector bilateral donors
Il Global funds [l Government/budget suppart

http://www.unicef.org/publications/files/The_State_of_the_Worlds_Children_2008.pdf 82

Source: The World Health
Report/WHQ 2005 ® Indirectcauses (incl. HIV, malaria,

anemia)

http://confutata.com/2010/03/12/safe-birth-is-a-human-rights-issue/

3-D Distortion

Causes of Maternal Death & Effective Interventions

m Hemorrhage (oxytocin)

W Sepsis (aseptic delivery/antibiotics)
® Eclampsia (magnesium sulfate)

® Obstructed labor (partograph/skilled

attendant/cesarean section)

B Unsafe abortion (accessto family
planning/safe abortion)
m Other directcauses

83
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1II. Cancer Survival Rates

3-D Distortion

http://www.edwardtufte.com/
bboard/g-and-a-fetch-
msg?msg_id=0000Jr

84

Chartjunk

NTDs, Cameron County
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Chartjunk
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chart-suitable-for-entry-into-the-bar-chart-hall-of-shame-i-made-a-list-of-at-least-ten.html
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Chartjunk?

Children Ever Breastfed or Fed
Breast Milk by Race/Ethnicity

" " 824
ispanic I -

White e
| 2007
§5.5
2003 Black 51.4
Multi-racial Lok
M oo {Fﬁa’
o o et ————
\=
ﬂ\ 1 0 10 20 30 40 50 60 70 80 90
http://www.cdc.gov/Features/dsBreastfeedingNSCH/ 88

CLOSING THOUGHTS

89

Consider Your Audience Means Respect Your Audience

= Don’t underestimate audience and “dumb-down” content
Educate as you inform

Example: if you never show standard errors because
your audience doesn’t understand them, your audience
will never understand them

= Use “plain language”
A plain language document-one in which people can
Find what they need
Understand what they find
Act appropriately on that understanding

PLAIN LANGUAGE: A PROMISING STRATEGY FOR CLEARLY COMMUNICATING
HEALTH INFORMATION AND IMPROVING HEALTH LITERACY
http://www.health.gov/communication/literacy/plainlanguage/PlainLanguage.htm

9

Consider Your Audience Means Respect Your Audience
Plain language:

= Organize information so the most important behavioral or action points
come first

= Break complex information into understandable chunks
= Use simple language or define technical terms

= Provide ample white space so pages look easy to read
= Use short sentences and active voice

= “Plain language is not “dumbing down”...

“Plain language is not just about vocabulary or grade level. Writing
to a certain grade level does not necessarily ensure that the
message is in plain language or understood by the intended
audience...”

PLAIN LANGUAGE: A PROMISING STRATEGY FOR CLEARLY COMMUNICATING
HEALTH INFORMATION AND IMPROVING HEALTH LITERACY
http://www.health.gov/communication/literacy/plainlanguage/PlainLanguage.hfm
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Educate as you Inform

Explaining Confidence Intervals

Question: Outcome #2: CSHCN who receive coordinated, ongeing, comprehensive care within a medical
home (derived)

Outcome successfully

Region achieved Outcome not achisved Total %
HNationwide % 100.0
cl.
n
Est.
Minnesota % 48.2 100.0
Cl (44.1-52.3
n 7" [The 95% confidence interval (C.1.)is a range that contains
Est. 85,280 |the true population value 95% of the time. The 95% C.1is
DATA ALERT: Cick here for information compa a standard that is widely used among researchers. &

smaler C.1. range indicates a more precise estimate.
For a detailed explanation of the data MOVE your cursor over The & & 1able or the Bo

€1 =95% C Interval. Perce: are weighted to characteristics

n = Cell size. Use caution in interpreting Cell sizes less than 50

http://www.cshcndata.org/DataQuery/DataQueryResults.aspx -

Educate as You Inform: Explaining Adjustment

To more accurately portray relationships between risk factors and
health outcomes, we use a statistical approach called “adjustment” to
account for characteristics that might distort what we see
Example: We adjust for a woman'’s age and educational level to
better understand the relationship between cigarette smoking and
infant mortality
The information about relationships between risk factors and MCH is
reported using adjustment. This approach accounts for differences
among women that might distort what we see.
Example: The relationship between cigarette smoking and infant
mortality might be distorted unless we adjust for the differences in
women’s age and educational level
The statistics reported are adjusted so that they account for
differences between women. With this approach, the comparisons we
report, for example between those with and without health insurance,
are accurate regardless of other factors

93

Educate as you Inform

Fulton, et al 2009, Psychiatric Services, NSCH (2003) analysis:

Tabie 3

From the

§ To aid interpretation [of
“* | Table 3], we translated
i | the odds ratios into
“* | probabilities using a boy
: | and girl between age nine
.. | and 13 with the most
i | common characteristics
+: | in the sample (see Table
1). The predicted
., o= | diagnostic prevalence
%1 | for the boy and girl for the
* | United States was 10.7%
' | and 4.1%, respectively...”

Balancing Clarity and Detail

Consider a layered approach to presenting
results in order to allow audience to drill down
from summary points to details:
1. Executive Summary
2. Detailed graphs and charts with annotation and
accompanying narrative/pictures
3. Appendix with all underlying tables and statistical
results, as well as methods and data source
description
Prior to finalizing reports, always pilot materials with a
few people who are unfamiliar with the data to make
sure your message is getting across as anticipated;

Revise as necessary
95
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Take-Home Message

Analytic methods need not be simplistic
in order to deliver a clear, simple
message and scientific rigor should be
practiced regardless of the audience

96
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