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MORE IS NOT ALWAYS BETTER



NORMAL CURVE

Presenter
Presentation Notes
DRIVEWAY SEALANT



• PLACEBO EFFECT
• “a beneficial effect, produced by a placebo drug or 

treatment, that cannot be attributed to the properties 
of the placebo itself and must therefor be due to the 
patient’s belief in the treatment”

• GOOGLE

• SURROGATE ENDPOINTS
• “a measure of effect of a specific treatment that may 

correlate with a real clinical endpoint but does not 
necessarily have a guaranteed relationship”  Wikipedia

Presenter
Presentation Notes
BLINDED PLACEBO TRIALS



INNUMERCY

• “MARKED BY AN IGNORANCE OF 
MATHEMATICS AND SCIENTIFIC APPROACH”

• Merriam Webster definition on line
• John Allen Paulos  Innumercy:Mathematical 

Illiteracy and its Consequences

Presenter
Presentation Notes
ASK EVER SAID I DON’T LIKE MATH I WAS NEVER GOOD AT MATH    ENGINEERS/HEALTH CARE   IN AUDIENCE
ASK AUDIENCE HOW MANY PEOPLE WOULD SAY THEY WERE INNUMERATE



COMMON WAYS NUMERICAL DATA 
CAN BE MISLEADING

• 1.ARITHMETICAL ERRORS
• 2.FALSE PER CENTAGES
• 4.FICTITIOUS PRECISION
• 5.INCOMPLETE DATA
• 6.FAULTY COMPARISONS
• 7.IMPROPER SAMPLING
• FAILURE TO ALLOW FOR EFFECT OF CHANCE
• RUSSELL LANGLEY “PRACTICAL STATISTICS”



INNUMERCY

• DIFFERENCES BETWEEN A MILLION, A BILLION 
AND A TRILLION

• POPULATION OF THE UNITED STATES

• 1,000,000  MILLION
• 1,000,000,000 BILLION
• 1,000,000,000,000 TRILLION

Presenter
Presentation Notes
1 MILLION 1,000,000  1 BILLION  1,000,000,000  1TRILLION  1,000,000,000,000



MILLION SECONDS - <12 DAYS

BILLION SECONDS – ABOUT 32 YEARS

TRILLION SECONDS- 32,000 YEARS  

JA PAULOS  “THE ODDS ARE YOUR 
INNUMERATE” NY TIMES   1/1/1989                                                          

Presenter
Presentation Notes
FOR THOSE OF US WHO ADMIT TO INNUMERCY THIS IS A BETTER WAY TO UNDERSTAND THE DIFFERENCE



• US POPULATION: 324,459,463 

• 9/20/17
• WWW.WORLDOMETERS.INFO/WORLD

POPULATIONS

Presenter
Presentation Notes
#3 FICTITIOUS PRECISION HOW CAN THEY KNOW THAT EXACT NUMBER?

http://www.worldometers.info/WORLD


• PUBLIC HEALTH    
• BLACK/WHITE THINKING/DATA
• ENGINEERING   EXPECT ACCURACY OF
• CLOSE TO 100%(99%)
• HEALTH RELATED ISSUES   GRAY THINKING
• COMPLEX INTERACTIONS BOTH KNOWN/ 
• UNKNOWN  FACTORS THRILLED WITH 

ACCURACY OF 95%   



1. ARITHMETIC ERRORS

• ALLERGIC REACTIONS IN ANTIBIOTICS

• BOSTON GLOBE  TWO ANTIBIOTICS SIMILAR 
%ALLERGIC REACTIONS

• CALCULATED PER PILL!
• ONE WAS DAILY DOSE:ONE THREE TIMES PER 

DAY



ARITHMETIC INTERPRETATION

• SHINGLES VACCINE EFFICACY

• 51% EFFICACY
• 67% PREVENTION OF POST HERPETIC NEURALGIA

• GABUTTI ET AL “EVALUATION OF EFFICACY AND 
EFFECTIVENESS OF LIVE ATTENUATED ZOSTER 
VACCINE”

Presenter
Presentation Notes
IMPORTANCE OF PLACEBO CONTROLLED BLINDED STUDY    VACCINE 19,270  PLACEBO 19,276 (GOOD SAMPLE SIZE)



SHINGLES DATA

• >60 YEARS AGE
• VACCINE:19,270
• PLACEBO:19,276
• DURATION 6 MONTHS
95% COMPLETED STUDY

Presenter
Presentation Notes
MEAN AGE = 69 YEARS    FOLLOW UP PERIOD  3.1 YEARS  (1 DAY – 4.9 YEARS)    



SHINGLES

• 957 CASES OCCURRED
• 315 IMMUNIZED SUBJECTS
• 642 PLACEBO SUBJECTS
• POST-HERPETIC NEURALGIA
• 107 CASES
• 27 IMMUNIZED SUBJECTS
• 80 PLACEBO GROUP

Presenter
Presentation Notes
Incidence of post herpetic neuralgia    8% 50-54  21% 80-84   risk factors: severity of shingles, age, chronic diseases: respiratory disease, diabetes   immunologic diseases unknown
NOW NEJM  10/17/14
<1:10 chance of developing     Google popup: What are the chances of getting shingles? 1 in 3 during lifetime   What % of the population will get shingles?   That means that 95% of us are at risk 



SHINGLES STUDY

• 67% OF ALL OR JUST VACCINATED?
• INCIDENCE OF PHN IN THIS STUDY
• 107 IN 957 CASES
• 8.9%

Presenter
Presentation Notes
INCIDENCE OF SHINGLES IN POP 1 IN 3 DURING LIFETIME  WHAT % POPULATION WILL GET SHINGLES THAT MEANS 95% ADULTS ARE AT RISK  GOOGLE POP UP
INCIDENCE IN 50-54 8%  80-84 21% RISK FACTORS:  AGE, SEVERITY OF SHINGLES  CASE, CHRONIC ILLNESS RESP DISEASE, DIABETES   IMMUNOCOMPRIMISED UNKWOWN
NOW AT NEJM  10/17/14       LEVEL OF EFFICACY OF VACCINE  63% 60-69  >80 18% (GABUTTI)  LEVEL OF EFFICACY IN PREVENTING PHN SIMILAR



2.FALSE PERCENTAGES

COMMON MISTAKES
MILLIS AS A MURDER CAPITAL

• ADDING PERCENTAGES
• DECREASING PERCENTAGES
• HUGE PERCENTAGES
• PERCENTAGES WITH ANY ACTUAL NUMBERS

Presenter
Presentation Notes
50%CHANCE OF RAIN ON SAT/SUN DOESN’T MEAN 100% CHANCE FOR WEEKEND   KOHL’S/FLOORING 



3.FICTITIOUS PRECISION

US POPULATION
STORM SURGE:   RANGE INSTEAD OF  ONE 
NUMBER

Presenter
Presentation Notes
HURRICANE SPAGHETTI PLOTS 



4. MISLEADING PRESENTATION

• ANTIBIOTIC EXAMPLE
• DRUG ADS

Presenter
Presentation Notes
Get back on this later (fire retardants)



5.INCOMPLETE DATA/INCORRECT 
DATA 

• HOW DO YOU GET TO MY BLACKSMITH’S
HOME IN FOXBORO?

“THE GREAT MARGARINE MISTAKE”
• PAUL A. OFFITT “PANDORA’S LAB”
• GOOGLE SAYS I HAVE LYME DISEASE

MILLIS HAS A LEAD PROBLEM!

Presenter
Presentation Notes
HYDROGENATION OF LIQUID OILS 1901 “FAT HARDENING” LONGER SHELF LIFE   1956 HIGHWAYS /FAST FOOD  FOODS COULD  BE TANSPORTED WITHOUT PREERVATION, 9/6/58 FOOD ADDITIVES AMENDMENT  “A FOOD SHALL BE DEEMED TO BE ADULTERATED IF IT BEARS OR CONTAINS ANY  DELETERIOUS SUBSTANCE WHICH MAY RENDER IT INJURIOUS TO HEALTH”  ADDITIVES BEFOR 1958 DIDN’T REQUIRE APPROVAL . GOOGLE: LYME TEST RESULTS  5 PAGES 



Great Margarine Mistake

• Dietary advice ends up being wrong
• 1901- fats first hydrogenated (makes liquid 

fats solid and they have a much longer shelf 
life) “trans fat” does not commonly occur in 
nature

• 1956 interstate highways allowed 
development of “fast food chains” 

• 1958 Food Additives Amendment 

Presenter
Presentation Notes
Adding hydrogen makes them “flat” and easier to “stack” 



Great Margarine Mistake

• “a food shall be deemed adulterated if it bears 
or contains any poisonous or deleterious 
substance which may render it injurious to 
health”

• Partially hydrogenated vegetable oils were 
grandfathered 

• 2001 hydrogenation is the fourth largest food 
manufacturing process in the world

Presenter
Presentation Notes
Margarine 25% trans fats became a healthy alterative  saturated fats were considered unhealthy 



GOOGLE SAYS I HAVE LYME DISEASE

• ONE POSITIVE ANTIBODY SPIKE ON LYME 
BLOOD TEST

• WHAT ELSE COULD HAVE CAUSED IT?
• FIRST 5 PAGES OF GOOGLE SAY IT MUST BE 

LYME 

Presenter
Presentation Notes
ANTIBODY TESTING: NUMBER OF FORD ESCORT KEYS     FOR ANSWER TO THIS QUESTION  I HAD TO USE PUB MED



 
Millis Housing Production 
Plan Health Addendum 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared for the Town of Millis  
June 2016



Housing Determinants 

 Lead, Pests, Mold, Mildew, Allergens, and Indoor Pollutants. 
 
Lead: Blood lead levels are higher in Millis than the State rate of 3.7 per 1,000 children 
even though a smaller proportion of the housing stock (62%) contains lead compared to the 
average of 71% in Massachusetts as a whole.1 Compliance with state-and-federally 
mandated screening rates of blood lead in children under the age of 3 (all children must be 
tested 3 times by this age are also below average at 68% in Millis compared to 77% across 
the Commonwealth.   
 
Although pests, mold, mildew, allergens, and indoor pollutants were not highlighted as 
issues through stakeholder engagement with Millis’s Health Compliance Officer, lack of a 
complete town-wide sewer system was. While the Town is partially served by sewer, many 
Town’s residents are served by private septic systems, which is mostly an issue if the 
systems are not properly maintained and stop treating sewage thoroughly and can then lead 
to increased nitrates in the environment or by attracting mosquitoes or flies that carry 
disease to the area. This was not cited as an issue during stakeholder discussions. 

                                                 
1 MA Bureau of Environmental Health (BEH) Environmental Public Health Tracking (EPHT) Millis Community Profile. 
https://matracking.ehs.state.ma.us/ then click “community profile”. 

Presenter
Presentation Notes
CONSULTANT ENVY













INCOMPLETE DATA

• “DR JICKS LETTER”
• NEW ENGLAND JOURNAL OF MEDICINE 
• JANUARY 10TH ,1980 P.123

• SAM QUINONES “DREAMLAND”

Presenter
Presentation Notes
BASED ON DATABASE OF ALMOST 12,000 PTS HOSPITALIZED IN BOSTON TREATED WITH OPIATES BEFORE 1979  ONLY FOUR HAD GROWN ADDICTED, NOT A STUDY, NO INFO ON HOW OFTEN,LONG OR AT WHAT DOSE, NOR WHAT AILMENTS WERE BEING TREATED         QUOTED BY DRUG REPS  FOR LONG ACTING OPOID THAT DIDN’T EXIST IN 1979   OXYCONTIN     FIRE RETARDANT STUDY  HBO DOCUMENTARY



INCOMPLETE DATA

• “PLAYING WITH FIRE”
• CHICAGO TRIBUNE

• “INDUSTRY PRODUCED STUDIES THAT 
CONCLUDED FLAME REATRDANTS PREVENTED 
DEADLY FIRES, REDUCED POLLUTANTS AND 
SAVED SOCIETY MILLIONS OF DOLLARS”

Presenter
Presentation Notes
INCREASED INCIDENCE OF BLADDER CANCER IN FIRE FIGHTERS : CHECK URINE FOR OCCULT BLOOD (SURROGATE ENDPOINT) STUDY QUOTED WAS A SWEDISH REPORT ON 8TELEVISION FIRES , ONLY AVAILABLE IN SWEDISH  FLAME REATRDANTS NOT MENTIONED   HBO DOCUMENTARY: TOXIC HOT SEAT THIS ONE PRETTY MUCH COVERS ALL THE WAYS RESEARCH CAN BE WRONG



6. FAULTY COMPARISONS

• “HIGH SCHOOL FOOTBALL:NO LINK TO 
COGNITIVE DECLINE” PAULINE ANDERSON 
7/5/17  MEDSCAPE.COM

• “PLAYING HIGH SCHOOL FOOTBALL IS NOT 
ASSOCIATED WITH COGNITIVE IMPAIRMENT 
LATER IN LIFE AND, IN FACT, MAY HELP 
PREVENT DEPRESSION AND LEAD TO GREATER 
LIFETIME LEVELS OF PHYSICAL ACTIVITY, NEW 
RESEARCH SUGGESTS”



FOOTBALL STUDY

• “ASSOCIATION OF PLAYING HIGH SCHOOL 
FOOTBALL WITH COGNITION AND MENTAL 
HEALTH LATER IN LIFE”  DESTIPANE ET AL

• JAMA NEUROLOGY 2017 74(8) 898-899

• EDITORIAL ALLISON R KAUP PHD AND 
KRISTINE YAFFE MD S (CONNECTS STUDY 
WITH CTE)

Presenter
Presentation Notes
MEN IN WISCONSIN WHO GRADUATED IN 1957  2,692 TOTAL   31%PLAYED HIGH SCHOOL FOOTBALL   AT AGE 65 GIVEN AT TEST FOR ASSESSMENT OF COGNITIVE IMPAIRMENT  AND DEPRESSION     BUSY STUDY FOUR GROUPS   FOOTBALL/REST  FOOTBALL/NONCOLLISION SPORTS/NONSPORTS   LONGITUDINAL INFO IMPORTANT



FOOTBALL

• STUDY LOOKED AT MEN AT AGE 65
• CTE
• BU GROUP HAVE STUDIED 202 BRAINS
• 111 PLAYED IN THE NFL ONLY 1 DID NOT SHOW 

CTE
• AGE AT TIME OF DEATH 
• 40 OR LESS:  8
• 41-69:           44
• 70 OR OLDER: 58

Presenter
Presentation Notes
IN DISCUSSION AROUND STUDY  SOMEONE ASKED ABOUT AGE  IN THIS GROUP   110 TOTAL     52 WERE <69



7.IMPROPER SAMPLING

• WHAT HAPPENED TO FLUMIST?
• MILLIS GYM SMELLS



WHAT HAPPENED TO FLUMIST?

• LAIV VACCINE 
• 2014 RECOMMENDED FOR CHILDREN 
• 6 MONTHS TO 8 YEARS
• 2016
• SHOULDN’T BE USED - INEFFECTIVE



FLUMIST 

• GOOD ANTIGEN RESPONSE
• 2004 RANDOMIZED CONTROL STUDY
• 55% REDUCTION IN NUMBER OF FLU CASES IN 

CHILDREN WHO GOT MIST VERSES CHILDREN 
WHO GO SHOT 

• 2013-2014 FLU SEASON NASAL SPRAY SHOWED 
NO MEASURABLE EFFECTIVENESS

• AGAINST H1N1 IN KIDS 2-8 WHO GOT MIST IN A 
YEAR THAT THIS WAS PREDOMINENT 
CIRCULATING VIRUS

Presenter
Presentation Notes
SURROGATE  ENDPOINT     VACCINES ARE WELL MATCHED ON AVERAGE 50-60% EFFICACY  2014-2015 ALL PERFORMED POORLY 2/3 H3N2 CIRCULATING WAS  NOT IN VACCINES    2016-2017 EFFICACY OF  FLUMIST WAS 3% SOME QUESTION RE 3 VS 4 ANTIGENS







Presenter
Presentation Notes
2/18/15  820UG/M3 0.121 PPMV   59 RESULT = 0.0086 PPMV    RESEARCH 700,000 UG/M3  FOR 8 HOURS DIZZY H/A, SLEEPY  WISCONSIN HOME  0.0062 PPMV  OCCUP 0.0027









MILLIS GYM SMELLS

• PERC – TETRACHLOROETHENE-
PERCHLOROETHYLENE

• HAS ETHER LIKE ODOR – ½ LIFE IN AIR
• 70-250 DAYS
• OSHA STANDARD  100 PPMV
• 2/14/15 RESULT 1600-2400 UG/M3
• =0.383 PPMV



8. FAILURE TO ALLOW FOR CHANCE

• YOU HAD A POSITIVE RESULT ON A “98% 
ACCURATE TEST FOR CANCER?”

• What are the chances you’re doomed?

• 98% TEST WILL BE POSITVE IF YOU HAVE 
CANCER 

• 98% TEST WILL BE NEGATIVE IF YOU DON’T 
HAVE CANCER



FAILURE TO ALLOW FOR CHANCE

• ASSUME AT TIME OF TESTING 0.5% OR ONE 
OUT OF TWO HUNDRED PEOPLE WILL 
ACTUALLY HAVE CANCER

• IS THERE ANY CHANCE THE TEST WAS 
WRONG?

• ASSUME 10,000 TESTS ARE DONE THAT DAY



• 0.5% OF THOSE TESTED WILL BE TRULY 
POSITIVE   SO 50 PEOPLE WILL BE POSITIVE 
BUT 98% (49) WILL BE TRULY POSITIVE

• OF THE REMAINING 9,950 TESTED, 2% WILL 
TEST FALSELY POSITIVE THAT’S 199 PEOPLE

• OF THE TOTAL OF 199+49=248 POSITIVE TESTS 
MOST ARE FALSE POSITIVES  



• SO THERE IS ABOUT A 20% CHANCE  [49/248] 
THAT YOU TEST WAS WRONG

• FROM JOHN ALLEN PAULUS
• “THE ODDS ARE YOU’RE INNUMERATE”

Presenter
Presentation Notes
NEW TEST TO SEPARATE  ZIKA/DENGUE      81% ACCURACY  14%FALSE NEGATIVES  BOSTON GLOBE  9/28/17





Presenter
Presentation Notes
HOW MANY WOULD IT TAKE TO ACHIEVE STATISTICAL SIGNIFICANCE ?   DOES THE SCIENCE EXIST TO LINK CAUSALITY?   BU PROFESSOR  ATSDR 



SO WHAT CAN AN IMNUMMERATE 
BOH MEMBER DO?

• LOOK AT NUMBERS
• DO THEY MAKE SENSE?
• GOOGLE: WHAT ARE THE CHANCES OF GETTING 

SHINGLES?
• ANSWER: 1 IN 3 DURING LIFETIME
• GOOGLE: WHAT % OF THE POPULATION WILL GET 

SHINGLES?
• ANSWER:THAT MEANS 95% OF ADULTS ARE AT 

RISK





READ REPORTS

• GETS BETTER WITH TIME 
• “THE BOH TAKES SO LONG TO REVIEW THAT 

DATA”
• WAS THE REPORT COMPLETE AT THE TIME OF 

SUBMISSION? 

Presenter
Presentation Notes
DOCUMENT THAT IT WASN’T /DON’T ACCEPT UNTIL IT IS/ CHARGE FOR ADDITIONAL PLAN REVIEWS/ “PERFECT NUMBERS”  













LEARN FROM ALL THOSE REPORTS

• MILLIS GYM SMELLS
• LESSON: DON’T FORGET COMMON SENSE, 

YOUR LOCAL KNOWLEDGE, ASK QUESTIONS
• TWO ASSESSMENTS DONE ON INDOOR AIR 

QUALITY AT SCHOOL 2009/2016
• BOTH FOUND AIR QUALITY COMPRIMISED BY 

BLOCKING OF VENTILATION VENTS

Presenter
Presentation Notes
FIX THE PROBLEM: TEACH TEACHERS TO UNDERSTAND VENTILATION- USE CREATIVE WAYS TO PREVENT IT IN THE FUTURE
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