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ABSTRACT 

This theaia investig4ted the health effecta of urea' 

fo.rmaldehyde foam insulation (UFFI) as asaes.ed by utiliaation of 

medical eare by a ~8ample of Montreal residents' b~fore and a{ter 

their homes were insu lated with ·UFFI. At the ecological level of \; 

.analysis,· a statistica~ly signifieant trend over tilDe of 

inereasiJlg visits to a physician c~oineided with the average time 

o fin i t i ale x p 0 sur e t 0 U F PIf 0 r th i s s a m.p 1 e • Ho W cv e r, a t i me 

series analy.is, based on each. subjeet's exposurc and reaponse ,/, 

perioda, revea led 00 statistieally signifieant changes in number 

of viaits to a physician in three montha, six 1II0nths, or yearly 

• 
intervals followiog exposure. The banning of UFFr in Canada on 

December 1,8, 1980 also had no 'apparent effect on the number of 

visita to a phys'ician. Of the ~4% of the sImple who completed an 

in ter vie W 0 r que s t i 0 nOn air e (32 3/ 3 5 l ), 70 r es ide n t a (22 % 0 f 32 3 ) 

'were still e:x.posed to UPFr in their homes as of March'l, 1984. 
If 

These results 8uagest that p<?ssible health problems which occur 

as an effect of exposure to UFFI, are not probl'lms for which a 0 

phrsician's care is lIought, st least within one year'fol'lowing 
'" 

ini tia 1 exposure. 
/ 

The diacus sion centers on methodo 1 ogica 1 issues such as the 
f 

the v8'lidity of the Medical care data base, and possible biae 

i.sues. Aiso diacu8sed are the potential use of the time lI~rieà 

d e Il i 8 n for i n v e 8 t i g a tin g env i r 0 nID e n t a 1 h a z a r d 8 and som e. 

implications of the,Aresults. 
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. , Ce t.t eth ~ 1 ~ é tu die 1 es e f f e t 8 de f~ mousse isolante d'urée 
> 

for.aldéhYde (MIUF) sur la sant~~ en rapport avec la consommation 

de 10 in 1 mé die a u x par un é c h 8 n t i 1 Ion de pop u 1 a t ion de Mon t réa l , • 

avant et après l'i'sola~ion de leurs domiciles avec MlUF. Au 

. ~ , n1veau écot ogique de 1 ana ly.se, le temps ou apparatt une 

tendance, signi~iè'ative 8t.atique~~nt, à l'augmentation de la 
r 

fréquence des visitcs chez ~e médec'n coYncide avec le, te~ps 

moyen d'exposition initiale \u produ 't pour cet .échant'illon. 

Cependant, une analyse en sér~cs orelles, ba:ée sur les 

périodes d'exposition et de réact'.ion de haque s,jet, ne révèle; 
\ 

aucun changement significatif statistique ent en ce qui concerne· 
\ 

le\nombre de visites ch,ez 

d'exposition allant de 3 h 12 

le médecin 'liées 4 des périodes 

mois. L'intedliction de la HlUF le 

.. 18 décembre 1980 n'a paît eu d'effet appare~t sur le nombre de 
", '\, 

vis i t e 8 che z 1 e m é d e c in.' Par mil e s 9 4 X' d e ~ ers 0 n n e s (3 2 3/ 3 5 1) 

ayant participé a l'enquête, 10 (22% de 
t 

étaient encore 

exposées au produit chez elles, le 1er Ces résultats 
1 

, 
semblent indiquer que les problèmes potentiels de santé suiv'ant 

une expos i t ion au produ i t ~ ne requ"Ïèren t pa s de. 0 ins méd icaux. du 

moins pendant la première année d'exposition. 

,La discussion portera sur des qu.estione mt!thodologi.ques", 

telles que la validité des données de base concernant les soins 

médicaux, et sur d'éventuelles q~estions 
, 

d'objectivité. Sera 

aussi disuté le recours éventuel au procéd~ des séries 

temporelles pour l'étude des risques dont l'environnement est 

l'objet, ainsi que quelques implicatipns issues des résultats. 

\ 

- ----~ -~---------
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PREFACE 

'It must be noted that chapter two, a literature review of 

the thesis subject, is an updated version of a paper b~_J}le 

author and her advisor, Dr. John Roey, which has been pub 1 ished 

in Env ironmenta l' Research. The text of the review article is not 

submitted as part of this thesis, but is included as an appendix 

~n illustrating the development of this thesis. 

Support for this thes is was gratefu lly received from 

National Health and Welfare thrôugh a National Health Fellowship 

to the author . 
• ? 

Partial support for the project ~as also received 

from National Realth and Welfare Research and Development 

Program. 
1 

l would like to extend my thanks to several people who have 

helped me at various stages: to my advisor, John Roey, for seeing 

me through this academic marathon; to Jim Hanley, for discernment 

in the final analysis; and to .several others: Pascal Bossé. Lise 

LeFrancois. Albert Nantel, Louise Francoeur, Mirei Ile Paradis, 
/' 

,Corbett McDonald, Russel Wilkins, Nicole Chabot, the Department 

of CommunitY· Health of the 'Montreal General Hospi~al. and 

e 8 p e c i ail Y t 0 Hé 1 è 'n e Van i e r. The c 0 0 p e rat ion ,0 f the Ré g i e 

d'assufance maladie du Québec and of the Centre de Toxicologie du 

Québec ~re also greatly appreciated. 
~ 
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ABBUYIATIORS 

UFFI - urea-formaldehyde foam insulation 

ppm - parts per million 

CUIP a Canadian Home Insulation Program 

FEVl - one-second forced expiratory volume 
t 

Fve ~ forced vital capacity 

BCME = bis (chloromethyl) ether 

DEN - diethylnitrosamine 

SMR • standard"mortality ratio 
c_ 

PMR - proportional mortality ratio 

ICD - International Classification of niseases, 
9th revis ion. 
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CHAPTER ONE 

INTRODUCTION 

This thesia inveatigated the healtb effects of urea 

forlllaldehyde foam insulation (UFFI). The possibility that 

exposure to UFFI lIligbt be detrimental to good health was raised 

after pub 1 ieation of preliminary re a u 1 t s'" 0 f a study whicb 

reported development of nasal :arcinoma irt rats exposed to high 

concentrations of formaldehyde. Fo llowing tlt"is, residents of 

UFFI insulated hOllles began to complain to physicians and to local 

departments of community and public health about aymptollls which 

tbey attributed to exposure. Within a short time, reports of 

illnesses. 

the lIledia, 

lupposedly related to UFFI, vere ~S8eminated tbrougb 

andstate and national governments ~eld court hearings 

whicb reviewed the sparse evidence available at the time. "Acting 

on the aide of caution. several court ruling'S banned the use ,of 

UFFI. at least temporarily, and reeommendations vere made tbat 

studies should investigate alleged health effects. 

In Canada. the federal government had previously approvèd 

U'FI as one type of hOllle insulation which quaiified for hoaeowner 

8ubeidies. The government's subsequent decision to ban UFfI 

identified an urgent need for studies to define possible health 

risks caused by exposure to UFFI, the reault. of which would h~ve 

broad publ ic pol icy and financia 1 illpl ieationa. At thi. tiae, 
, ( 

Canada i~ the onl)' country in whicb UFFI ia still banned. 

----------- .-
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In responBe to public and governmental concern, the 

Department of Community Health of the Montréal General Hospital 

decided to investigate the acute health effects of UFFI. Several 

challenges soon became apparent, such as improve~ent in study 

design over previous studies, use of an objective measurtment of 

health effects, and the.choice of a study design which would 

adequately investigate the effects of a known environmental 

exp08ure amidst a plethora of possible exposures. 

This thesis begins with a review of published literature 

relating to the health effects of urea-formaldehyde and other 

products, with concentration on study methodology. This leads to 

a discussi::on of possible study designs, and fina1ly to the 

objectives of this study. Chapter three covers study 

methodology, chapter fou,r details results, and chapter five 

contains a dï'scussion of methods, results, and potentials for 

future research. For ease of reading, tables, figures and 

references are presented at the end of ~ach chapter. Supporting 

documents are contained in the appendices. 

\ 

.. .. 

--------------------~-----------~ 
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CHAPmTWO 

LITERATURE REVIEW-

The intent of this chapter is to summarize and to ( 
'" . critica11y review the scientific 1iterature published 

on the health effects of urea-forma1dehyde foam 

insulation. Discussion centers on the strengths and 

weaknesses of study methodology which leads to the 

deve10pment and purpose of this thesis. 

"2.1 - INTRODUCTION 

Epidemiologie studies give the AlOst direct 

evidence of the potentiall~ detrimental healt~ effects 

of UFFI, and several·studies have now been conducted. 

Indirect evidence can be provided by epidemiologic 

-----studies on occupational~exposure' to\urea-formaldehyde 

and formaldehyde manufacturing processes. Laboratory 

studies on the toxicity, mutagenicity, ahd potential 

carcinogen~city of urea-formaldehyde and related. 

proàucts provide further essential indirect evidence 

for human health effects. 

investigations are more likely 

Although epidemiologic 

than laboratory studies 

---------- --. -- - --·-__________ b ____ _ 
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to reflect the complexi~y of real life situations, such 

" . 
as the interactions of variables in the home 

environment, several studies of 'both types are 

necessary to arrive at definitive statements on the 

health effects of UFFI. 

This review begins with a description of UFFI, the 

method of measurement of formaldehyde concentrations 

and the results of available household surveys. 

Subsequently, 
'" 

the putative health effects of 

formaldehyde and 'UFFI are reviewed with attention gi'ven 

to ~tudy methodology. A discussion follows of the 

potential mutagenicity, carcinogenicity, and 

teratogenicity of forrnaldehyde~ UFF!. ~~oughout, 

/ the concentration is on the health effects of UFFI and 

the reader is referred to the extensive lit~rature 

available on formaldehyde. 

2.2 - UFFI: PROPERTIES 

UFFI is' made from a resin of water, urea" and '--

formaldehyde which is mixe~ on site of installation 

vith an acid catalyst and a propellant, usually 

1 , . 

1 
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compressed air, to form a foam which is pumped into 

residential and commercial buildings through small 

holes (21). The exact formulation of UFF! can differ 

between commercial products since many different ., 

chemicals can be used as catalysts, deodorizers, and 

fire-retardants (80). Desirable "" because of its 

resistance"to heat 1055 (high R value) and the low cost 

of formaldehyde, UFF! has been extensively applied in 

northern Europe and North America, with an acceleration 
, 

in use corresponding to the worldwide . "energy crisis" 

~ of the mid-1970' s. Estimates of the number of homes 
, 

insulated with UFFI are 500
r

OOO in the United States 

and 100,000 in Canada. 

Although formaldehyde exposure is ub iqu i tous, 

additional concern over potential health hazards has 

arisen because of the widespread use of ,UFF! for home 

insula t ton. Ouest ions of the extent of possible 

toxicity of UFFI have been raised as a public health , 
issue, with the notion that gaseous fo(maldehyde 

emanation from UFF! was causing health problems. Even / 

under ideal conditions, small" amounts of formaldehyde 

ernanate from UFFI in the hardening (curing) process 

which usually lasts about a week after installation • 

'. 

... 

--~------------------------------------------------------------------------------- --
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, -
The concentr~tion and duration depend on several 

factors, including the.qua1ity of the installation 

process, the qua1ity and age of the. foam ingredients 

and building construction materials, and the air 

temperature and relative humidity at the time during 
/ 

and'after installa~lon (5,14). In conventional homes 

where formaldehyde is detected, UFF! is probably the 

primary source; whereas in mobile homes and in many new 

conventional homes, the extensive use of particle board 

contributes Most to these concentrations (l6-18). Of 

the estimated 3 billion ki10grams of forma1dehyde 

produced in the United States in 1978 (Ill), half was 

used in synthet.tc cesin production (84). These 

urea-formaldehyde, pheno1-formaldehyde, and aceta1 . 
resins are used primar ily as adhesives in plywood 'and 

par t ic le board. Other commercial products containing 

minimal amounts of formaldehyde include permanen~ press 

c1othing, paper products, ," sha,mpoos, cosmetics, 

cigarettes, sorne medications and fuels (13,35,112). 

t 
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• 
\. 2.3 - UFF!: CURRENT S;rATUS 

~ 

1 

Recommendations for the reduction, 

occupational standard for formaldehyde exposure froM 10 

parts per million. (ppm) to 1 ppm in any ~9"""'-- -minute 

samp1ing period were made in the United States in 1976, 

based on the irritant effects of formaldehyde (84). 

Fo11owing preliminary reports during the 16th month of 
'i. 

a 24-month study on formaldehyde-exposed rats which 

revealed carcinogenic potential (20), UFF! as a source 

of formaldehyde was implicated and temporari1y banned 

on December 18, 1980 in . Canada (54). Following 

extensive review of UFF!, the ban was extended in 

Âpril, 1981 and again in October, 1982 and December, 

1982 (52,95). Consumer ai~ was established, such as 

the "UFF! Information and Co-Ordination Centre" in 

Ottawa, and remedial measures for the reduction of 

formaldehyde concentrations in the home were 

suggested (1~0). In the su~er 0~1983, a consensus 

conference held in O~ebec ,to assess potential hea1th 

effects concluded that "although there is no good 

evidence that systemic symptoms and respiratory 

illnesses are directIy attributaple ta exposure to 

UFFI 7 ,suéh attribution Is consistent with experience 

----_. '----------,---

1à. 
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with other toxic 
.. 
gases" (58) • 

On January 13, 1981, the United StatescConsumer 

Pro~uct Safety Commission issued a prospective ban 

where enactment was under state 
~ 

jurisdiction (24) , but 
, . 

this ban was reversed in April, 1983 (34) • UFFI has 
>,; 

not been , banned ip Britain, where it has been used for 

over 20 years under strictly controlled standards (47). 

It is not permitted in timber and other lightweight 

buildings, and materials, installation techniques .and 

workmanship must be registered~ Very few health 

complaints have been reported, although a decrease in 

sales followed the-bans in North Ame~ica. 

\ 

2.4 - MEASUREMENTS 

Formaldehyde concentrations in th'e air are usually 

mea~ured by the chromotropic acid method, or a 

modification of this method, which uses impingers 'for 
• formaldehyde absorption 'from a known v91ume of 

air (84). This method produ'ce's repeated' measurement 

levels within 5' at 0.8 ppm formald~hy~e in ~ir 17), 

and has a detection limit of about 0.01 ppm ,(94). 

-~-- - --- .-._---- ---------- - ... 
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Bouse preparation which controls for variations -in 

emanabion of formaldehyde, ventilation, temperature, 

and humidity has been utilized for improved precision 

in measurement (7,96). 

Surveys which used the standardized chromotropic' 

acid method give an indication of levels of 

formaldehyde in dwellings. .Concentrations of 0.064 to 

1.8 ppm, with an average of 0.5 ppm, were measured in 

23 dwellings in Denmark, where particle board with 

urea-formaldehyde glue 
'" 

" was the major source of 

emanation (7) . In Finland, 186 measurements in 65 

dwe11iRgs' .were recorded, with an arithmetic Mean of 
"': ... 

~A.29 ppm, and a range of 0.01-0.93 pm: o. main sources 

were particle board in 61 homes, UFFI in 3 homes, and 
~ \ 

glUè\in the wall panel of l home (86) (see table 1) • 

, These 1-evels can be compared to reported atmospheric 
\ d 

-levels r~9.ing from 0.005 ppm to 0.06 ppm, ,the latter 

near indU~~ sites and in heavy smog (13). 

, \ 

In the 1 ~ est stuqy to date, indoor and ambient 

formaldehyde 

adJacent" to 2, ~'Q 

involved 100 hou 

centrations were measured in and 

homes i~ Canada (96). The survey 

selected from among those whose 

." 

, . 

... -----_.---,,-"'" <'-_.-.... _--
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, c 

occupants complained of serious health effect$ 
• .1 

to the 

fede~l UFF!. Information ~oordination • 

Centre (52,96,117). \ From this source and from 
0 0 \ . \ 
-provincial reco~~s, an~dditional 700 homes insulated 

with UFFI were selected. . Last1y, from Canadian Home' 

.Insu1ation program (CHIP) files, ·two groups were 

selected: 1,200 homes insulated with UFFI, and 400 , 

with other types of insul~ion, 'the latter" group 
, 

comprising the "control" home used for comp~risori, 

Measurements made in 125 homes were judged to be of J 

poor quality, and these homes' w re excluded from the, 

analysis. Table Z.,l sl)ows the re.nults of this survey and 

summarizes formaldehyde concentrations 'repor~ed in 

other studies. 

In the Canadian survey, concent,rations of 

formaldehyde were slightly lower in control homes th an , 
,in homeswith UFFI, an", highest.level~'were, found in .> . ' 

'homes of residents who complained. ~he time of the 

measurements siqce installation of UFFI in the,se homes .. 

not reported. Formaldehyde concent'rations were 

p'robably highest directly after 'installation, althoug~ 

a laboratory study simulating the homè environment 
\ 

showed potential for significant formaldehyde release 

__ .J ________________ _ 
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from UFFI even at 16 months after installation (53). 

The use uof a consistent measurement technique, 

bouse- preparation, quality control, and a group of 

me~surements for compar ison, taken in homes wi thout OFF! 

minimize potential bias in tbe Canad i an study. 

However, the method of house selection was not random, 

and the technicians taking the measurements were not" 

blinded to the type of insulation. The issue of health 

effects"of UFFI was not addressed in this study. 

( 

EFFECTS ON SKIN MUCOUS MEMBRANES 

that acute exposure to high 

concentrations of forma1dehyde, for example 

14 ppm (103), results in mucous membrane irritation of 

the ey~s, and upper re~piratory tract. Odor from 

formaldehyde can be detected by most people at or below 

1 pm (15), and· ,tge lowest detectable odor bas been 

repor'ted at 0.04 ppm (88). Studies relating to 

exposures abov~'.l ppm have been summarized and 

reviewed (64). Bere, stpdies are reviewed of the 

irritation, toleran~e, and, sensi ti zation -following 

-----._--- . -----------------..... -------------------------
" /. 
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exposure to low concentrations of formaldehyde. 

Predicted irritation responses of humans to exposure to 

formaldehyde is seen in Table 2.2. Evidence related to 
'J 

carcinogenicity, mutagenicity, and teratogenicity i5 

reviewed in a later section~ 

2.5.1 - Laboratory Studies 

The mechanism by which airborne formaldehyde 

causes irritation may be similar to that of sulphur 

dioxide which, stimulates bronchial irritant 

receptors (23). Other mechanisms, such as an 

immunological reaction, have also been 

postulated (11,73). Mechanical stimulation of nerve 

endings by formaldehyde has been reported in animal 

studies; it is difficult to know, however, if this is a 

result of direct stimulation by formaldehyde, or the , 
result of interactions with other irritants in the 

environment, such as ozone or amyl alcohol. 

Repeated exposures of small groups of mice to 

formaldehyde caused reactions in the upper respiratory 

"tract (64). A linear dose-response relation was shown 

between the log ar i thm of the concentration of 

.. 

J 
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formaldehyde and the net decrease in respiratory 

frequency, the latter being a characteristic measure of 

sensory irritation. When mice inhaled formaldehyde, 

maximal response was reached within a few minutes, and 

after this, short-term tolerance to exposures below 

l ppm developed. This accomodation was lost, however, 

after 1-2 hour interruption of exposure. The minimal 

detectable irritant effect occurred around 0.5 ppm of 

formaldehyde, and repeated exposures produced no 

pathologie effect. Through quantitative rnodels, the 

authors relate these results from animaIs to humans and 

suggest that~the threshold lirnit value for occupational 

formaldehyde exposure should be reduced to 0.1 

0.3 ppm. The then current level of 3 ppm in 8 hours 

had been establisoed following observations on a 

working population who rnay have developed tolerance to ,,-
the irritant effects of formaldehyde exposure. 

2.5.2 - Case Reports 

A 32-yeqr-old pathology resident was describeà as 

h~ving acute symptoms, such as eye and nose irritation,! 

headaches, and sore throat, following exposure to 

formalin (37% solution of formaldehyde) (69). Another 

~ ---,-- ----
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case was reported to develop hypersensitivity 

pneumomitis after formaldehyde exposure (91). Allergie 

dermatitis has also been reported (44). Two cases of 

asthma and rhinitis were documented in carpenters 

exposed to cedar urea-formaldehyde particle board (22). 

This exposure provoked no response in a previous1y 

unexposed asthmatic, suggeJst ing that perhaps 

sensitization to a component of the partic1e board 

exposure is responsible. Specifie IgE antibody testing 

could not demonstrate a relationship with forma1dehyde. 

2.5.3 - Controlled Human Studies 

Stud ies on the irritating effects ot low 

concentrations of formaldehyde have shown that onset 

~nd severity of irritation to the eyes, nose, and 

throat were directly proportional to forma1dehyde 

concentration and continuity of exposure (12,90,115). 

In one study, a1though continuous exposure was more 

irritating to the eyes than discontinuous exposure, the 

opposite was true for nose irritation (115). 
p 

During a 

five hour exposure to formaldehyde concentrations of 

0.24 ppm in another study,' irritation was evident for 3 

of 16 subjects (6,8). As concentrations increased to 

--- ---\---- --- -" - '--'- _.- -- --~---
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1.6 ppm, number of subjects affected likewise 

increased, but 6 of 16 subjects had no complaints. For 

aIl 16 subjects, ability to perform mathematical tests 

was not affected by formaldehyde exposure. The a~thor 

proposes a standard af 0.12 ppm or lower for continuous 

exposure wh ich would protect aIl but sensi tized 

sUbjects. 

odor (88) 

These studies suggest that tolerance to 

and adaptation to formaldehyde (115) ~y 
develop during prolonged exposure, while illustrating 

variability in individuai susceptibility (6,8). 

A:J.l subjects and controis exposed to formaldehyde 

concentrations of 0.9 to 1.8 ppm for 30 minutes in an 

expe~imentai chamber experienced nasal and ocular 

irritation,' while no increased lower respiratory tract 
• 

reactivity was noted at 6, 24, 48, or 72 hours J 
following testing (28). Subjects for th is study were 

residents of homes with UFFI who had complained of 

upper and Iower respira tory tract illnesses which they 

attributed to UFFI. 

In Norway, children with bronchial asthma were 

exposed to formaldehyde emission from particle board at 

levels around 0.25 ppm for one or two nights (98). No 
--
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( 
increase in branchial obstruction was noted. 

A double-blind study using closed patch testing 

with three concentrations of forrnaldehyde applied -to 

for~aldehyde-sensitive patients for one week was 

conducted (62). An independent 
. . 
Interpreter determined 

that, after 168 hours, 6 of 9 subjects had allergie 

reactions at either 30, 6~~ ·~r 100 ppm. No reactions 

were apparent for the control \ exposures of 0 pprn. ' ... ../ 
Subsequent testing of 13 subjects ta sprayed on 30 ppm 

formaldehyde solution for two weeks suggested that Most 

sensitive subjects could tolerate exposures below this 

level. 

Contact. dermatitis is eommon in industr laI 

settlngs using formaldehyde, and sensitization after 

prolonged exposure can result in eczema (50), which can 

also result from contact with formaldehyde releasing 

agents ~n cosmetics and medicaments (37). In skin 

sensitization experiments, diluted formalin (37% 

aqueous formaldehyde) was found to be a potentially 

strong sensi~izer which showed a dose-response 

relationship (77). The prevalence of positive 

reactions ta skin patch testing with formaldehyde 

----.-. 

--------~--------~----------- .. ---- ...... lOi "iii • ~_... _ .... ~._-...- __ ~ ~ 
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increased with increased exposure duration (36). In 

Japan, a decrease in the incidence of contact 

hypersensitivity to formaldehyde in workers coincided 

with a regulation limiting the permissible levels of 

for~hyde in underclothes to 75 ppm for adults and 

to ~5 ppm for babies (105). 

2.5.4 - Epidemiologie Studies 

Epidemiologie studies cited as evidence for the 

health effects of UFFI have focused on a wide range of 
~ 

exposures to formaldehyde and related products. 

Conjunctival . n . 1rt1tat10n, eye tearing, and lower 

respiratory tract syrnptoms were reported following 

exposure to phenoli'c ~resin (phenol-forrnaldehyde) fumes 
""'-",,-

in a small sarnple of production line workers in an 

acrylic-wool filter manufactur ing plant (100) • 

. Forty-eight employees with past or present exposure to 

the production !ine (formaldehyde concentration 

estirnates of 0.40 to 0.80 ppm) were compared to workers 
J 

who had never worked on the production line. Subjects 

responded to symptom questionnaires and underwent sets 

of five pulmonary function· tests at the beginning and 

end of the worl< week. Associations with exposure were 

, 
1 
\ 
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/found for symptoms of excessive cough and/or phlegm and 
1 

decreased FEVl/FVC ratio after adjustment for smoking, 

statistically significant only whèn comparing the 

presently exposed. more than five years exposure group 

(n=15) to the never exposed control group (n=15). This 

result suggested chronic airways obstruction as an 

effect of prolonged exposure. Despi te the high 

proportion of acute ,~ffects reported, no significant 
,,\ 

decreases in pulmonary were apparent over the 

workday or workweek. limitations which the 

authors acknowledge inelude small exposure groups, the 

use of formaldehy~e estimates, occasional exposure of 

almost everyone in the plant and the use of a 

cross-sectional design in attempting to assess a 
o 

chronic disease. 

On the presumption that visual tests may be a more 

sensi tive parameter of the ·effects of formaldehyde 

exposure th an respiratory measures, 83 workers ln -a 

wood produc~ion plant (average formaldehyde 

concentrations of 0.6-0.9 ppm) were studied (114). 

Although workers with chronie exposure attributed their' 

eye symptoms to their work, the frequency of these 

symptoms was not greater compared to those less 

-
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exposed, according 
• 

to work his~rie~. AIso, exposure 
,/ 

had no nocicable effect on visUal to formaldehyde 

tasks, tested before and after an 8-hour workshift. 

In a tire manufactur ing plant, 52 of 68 workers 

œ known to be directly exposed to phenol-formaldehyde 

resins were compared to one group of 50 workers matched 

indiv,idually t;>y sex, race, age, and shift job who were 

exposed to rubber stock but not to the resin in 

question, and to a second group of 55 control workers 

selected at random from the total worker 

population (42). Symptom questionnaires and baseline 

lung function tests were administered, and 19 res!n 

expose~, 16 rubber exposed, and 19 control workers 

underwent lung function tests before and after wo~k. 

Of the measured pollutants, particulate levels were 

highi mean formaldehydeO concentrations were 0.05 pp,m 

for the resin eKposed group, and 0.02 and 0.04 ppm for 

the rubber exposed and control groups respectively. 

Although excessive symptom reports and ,decreased 

expiratory flow rates for those w--. low . 1ung volumes 

were statistically significant for the resin-exposed 

group, results could not be associated with 

formaldehyde. Indeed, the differences in mean 

------------------~--------------------------------------------------- -, 
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concentrations of forma1dehyde to which the groups were 

exposed were not statistically sign!f icant. 

Exposure to formaldehyde fûmes from the use of 

aqueous forma1dehyde has been the foeus of three 

studies 0~'-......emba1mers. In a study of 6 Detroit area 

funera1 homes, forma1dehyde concentra tions ranged from"" 

0.09 ta 5.26 ppm, with the maj or i ty below the 

recommended ceiling concentration of 2 ppm (66). This 

. study did not measure hea1th effects. A mail survey of 

80 Los ~nge1es embalmers asked about symptoms re1ated 

ta forma1dehyde exposure on the job (89). Of the 57 

ind ividuals responding, 31 were classed as 

asyrnptomatic, 9 as having acute bronchitis related to 

their work, and 17 as having chronic bronchitis. 

Interpretation is not possible because of the absence .. 
of a compar ison group and of information on exposure 

levels or work practices. 

A questionnaire was administered to 105 of 112 

licen~ed ~hite male embalmers in West Virginia, and 

pu1monary function tests were taken by a vo1unteer 

samp1e of 99 (71). The preva1ence af chroni-c 

bronchitis and decreased pu1monary function was sim..ilar 

• 1 
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... to that: observed in an age. 'and' sex ma. tcl'ted populat ion 

sample of residenbs of Oregon (79,81) and 

Mich igan (78). When t ime spent embalmirig and years of 

wor k were used as ind ices of eltposure to formaldehyde 

and its polymers, no difference in prevalence of 

chronic bronchitis or reduced pulmonary function was 

detected. 

The use of occupational histories to compile 

exposure indices, compar i50n of respiratory 

measurements, and the control of possible confounding 

factors such as smoking and age represent improvem~nts 

in study design. However, limitations of this study 

include the use of a cross-sectional design to assess 

chronic effects, and the fact that a relatively healthy 

worker population was compared to the general 

population. 

A cross-sectional survey of aIl 28 sFaff members 

of a haemod ialysis unit using formalin (10-25% 
li 

formaldehyde in water) to sterilize artificial kidney 

machines reported that 8 (29%) had developed symptoms 

of récurrent wheezing and eough, sinee they began 

employment on the uni t (55). AlI had normal pulmonary 

) 
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fun-ction tests'. Five syrnptomatic women v'olunteered for 
, 

bronchial provocation t~sts. Exposure to formalin 

resulted in wheezing and productive cough in two staff 

members but not in the other three study subjects. 

This suggested an immunologie mechanism of a specifie, 

non-irritat~ve type. After' five years, the two nurses 

who had formaldehyde asthma were retested (56). 

Specific,late asthmatie reactions after an exposure of 

3 pp~ formaldehyde for five minutes were noted for one 

nurse" who had continued to work with formaldehyde. For 

the nurse who had avoided exposure to formaldehyde, no 

asthmatic responsiveness was provoked. 

In a study designed to investigate the 

relationship between exposure to woodstoves and upper 

respiratory infections in elementary sehool ehildren, 

no association was noted (109). However, a control 
, 

variable, formaldehyde, was related to these infections 
\ 

with a risl< ratio of 2.4. Sources of formaldehyde sueh 

as remodeling and new upholstered furni ture ha~ 

additive e'ffects on the risk of upper respiratoryc 

infections. 

The toxicity of formaldehyde, revealed by 

,/ 
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laboratory and expidemiologic studies, suggests that 

formaldehyde is a mild sensory, upper respiratory, and , 

muoous membrane . irr i tant for sorne people at 

cQncèntrations commbnly occurring in· occupational 

settings. Subjectivi ty of symptom' reports, 

unrepresentativeness. of study populations, Iack of 

~omparison groups, smaii sample sizes, and the 

difficultyof attributing results to formaldehyde aione 

pose limitation$ to decisive conclusions and to 

postulating causal relatlonships. Tt is especially 

dïfficult to extrapolate (esults to the effects of 

lower concentrations. encoun tered in ind ividual . 
dwellings. 

2. 6 - UFF!: EFFECTS ·ON SKIN, MUCOUS MEMBRANES AND 

A l RWAYS 

1 The issue of health effects is extended from 

formaldehyde to UFFI by laboratory and epidemiologic 

investigations, and by case-reports. Several studies 

have investigated complaints from residents of homes 

with· UFF!, reporting formaldehyde concentrations and 

symptom frequencies. However, formaldehyde in the home 

• 
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,~ . 
• • 

may represent only part of the issue of healt~prablems 

~tentially associated witti indoor air pollutants. 

For example, increased humidity resulting from 

improper installation conditions and from leakage of 

water may result in f~ngal growth within the walls of 

dwellings with UFFI. Agriculture Canada has isolated 

Aspergillus spp., Cladosporium resinae, and Penicillium 

spp. from samples taken from walls in homes (14). 

These samples were not representative, and only the 

warst building problerns were studied (R.P. Bowen, 

personal communication). ,Although' formaldehyde is a 

fungicide, not aIl fungi are susceptible. It is 

.postulated th!t fungal spores br breakdown products of 
\ 

fungi May be drawn through the walls and released in 

the ambient air. Reactions to fungi isolated from UFF! 

can often be similar to reactions caused by 

formaldehyde, but,~re~ently very little Ïs known about 
. ( ) 

the prevalence ,',' of th is problem and i ts health 

implications. 

Possible chemicals affecting health in the home 

environment include ozone from electrostatic cleaners, 

and carbon monoxid'e, sulfur and ni trogen oxides, and 

- .. ~----------------------------------------------------~----------------~--------- L 
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oily aerosols from home he.;! ting and cooJdng. Tobacco 

smoking may aiso contribute formaldehyde and carbon 

monoxide, crea ting complex interactions. Also, 

irr i tant effects attr ibuted to formaldehyde alone are 

not spec i fic to th is pollutant. S ince pollu tant 
, 

concentrations increase as ventilation deereases (7), 

and with heavy insulation and reduced building 

const'ruction permeability (118), several pollutants May 

reach potentially harrnful concentrations as homes 

bec orne "tighter" in response to energy conservation~-

In cantrolled measurements in an energy efficient 

home without 'UFF!, when new furniture was added to the 

empty home, formaldehyde coneen trations doubled to 

almast 0.1 pprn (59). A further increase oeeur'red when 

the house was inhabi ted, rnpstly due to gas cook ing. 

When the windows wére opened, îoormaldehyde levels 

decreased substantially. 

2.6.1 - Laboratory Study 

~ 

Forrna1dehyde emanation of 5 ppm to 65 ppm from 

burning UFF! resuited in patent sensor~ irr i tation in 

rnice with considerable recovery at termina tion al 

--1.1.-_______ "'--____________ ._.----
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exposure (9). Acute mortality. of rnice was a,ttributed . 

to hydrogen ~cyan ide producéd when UFFI was subj ected to 
..... ~.)' 

very high tèmperatures (> 500°C) • Histopatholog ical 

evaluation revealed changes in the rnyocardium, the most 

severe les ion occurdng in the ventr icle wi th myofibr il 

structure loss and infiltration of macrophages, not 

-attr ibuted to formaldehyde or hydrogen cyanide 
- ' 

exposure. It has been suggested that ~~'èi{oi:~xici ty .,-

may result from expOSure to presently unknown chemicals 

in UFFI. 
- 1 

2.6.2 - Case Repor ts 

\ 
~ 

A 45-year old woman who did not smoke developed 

steroid resistant asthma shoptly after her home, in 

which she had lived for 26 years, had been if,lsulated 

with UFFI (40). Although th is. woman had asthma as a 

child, she had been asymptornatic' since the age of 2. 

Bronchial challenge tests showed that exposure to "fine 

buoyant dust" brought from the woman' s home resulted in 

sever.e bronchospasm, whereas exposure to' aluminium .' 
oxide dust, gaseous formaldehyde at 3 ppm, and dust 

from. urea-formaldehyde resin produced no bronchial 

reactions. A methodological weakness was that th is 

-, 
! , 
j 
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women was not challenged wi th histamine or 1ightweight 

dust (85). 

The authors reporting this case continued ,to test 

subjects refer red to them because low level 

formalàehyde exposure was suspecteà as a cause of 

asthma. Thirteen selected asthrnatic subjects were 

evaluated through' bronch ial challenge testing, 

single-blind, with 
1 

formaldehyde at 0.1, l, and 

3 ppm (41). Five subjects lived in homes with UFFI, 5 

had occupational exposure, and J lived in mobile homes 

and/or had wood paneling. AlI tests were negative; in 

no case was it apparent that forma1dehyde either caused 

or aggravated asthmatic symptorns . ... 

2.6.3 - Epidemiologie Studies 

Requests for assistance by persons who experienceà 

health problems felt to be related to their mobile or 

conventional dwellings prompted one of the first 

published ser ies of surveys of formaldehyde 

concentrations and symptorn experiences (16-18). 

Formaldehyde concentraticfns ranged from 0.03 ppm to 

1.77 ppm in 608 samples from 334 mobile homes; 66% 
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ranged between 0.1 
Il 

to 0.49 ppm wh ile 21% measured 

> 0.5 ppm. For 523 persons who experienced symptoms 

and Iived in mobile homes, eye irritation (58%) and 

upper respiratory irritation (55%) were most frequentIy 

reported by adu1ts (n=424). For 99 children, frequency 

of eye (41%) and respiratory irritation (62%) were also 

highest, while chronic cough or colds were reported by 

33%. Results from conventionai homes with UFFI showed 

Iower formaldehyde levels and similar symptomatology in 

residents, with eye (53%) and respiratory tract 

irritation (56%) most frequently reported by adults 

(n=32); for children (n=12), nose irritation (33%) and 

allergies (33%) wece most frequently reported.Ta~le 2.3 

summarizes these resul ts and those from other 

epidemiologic studies rev iewed here. 

\ "~ 

In the only published study with a comparison 

group, responses to a symptom questionnaire 

administered by telephone to residents of 395 homes 

insulated with UFFt in New Jersey in 1979 were compared 

to responses of residents of 400 control homes (108). 

The sample of UFFr insu1ated homes was obtained from 

manufacturers. A total of 77% of these homes, wece 

subsequent1y excluded from the study for a variety of 

j 
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reasonsi 63% of neighbourhood controls were likewise 

excluded. No evidence of excess morbidity was noted 

among UFF! exposed residents except for the syrnptoms of 

"wheezing or difficu~ty breathing" and "skin burning". 

A subgroup of residents of 33 UFF! homes reporting 

persistent odor (~1 days post-insulation) had an 

increased rate of self-reported syrnptom acquisition, 

physician visits, and rnedicatipns taken after UFFI was 

installed. Although this study used a rnuch stronger 

research design than prev iously rep-orted stud ies, no 

forrnaldehyde measurements were taken, a large number of 

case and control homes were excluded, and the author~ 

state that because of many potential biases including 

response bias, arnbiquity rernains in the înterpretation 
~ 

of the results frorn the subgroup. 

Following complaints by 245 Minnesota residents 

concerned with possible forrnaldehyde exposure from UFF! 

in their homes, 168 were interviewed for symptom 

reports (43). Of the aduIts, 78% reported syrnptoms of 

eye, nose, and t~roat irritation. In ch ildren, 63% 

reported cough and wheezing. Of 25 respo~dents asked 

to state where ~nd when their worst syrnptoms occurred, 

20 indicated that the home setting was responsible for 

... - "'~---"'~-----' -- l 
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their worst symptoms. Formaldehyde concentrations 

ranged from 0.24 ppm to 1.0 ppm, with the lowest level 

in April and the highest in June. No data were 

reported to show the relationship between symptoms and 

concentrations of forma1dehyde, a1though the majority 

of respondents reported more symptoms during summer. 

Using symptom questionnaires, responses were 

obtained from 48 of 100 Denver residents who had ,. 

complained about del~terious hea1th effects and whose 

homes were insulated with UFFI (51). One or more 

symptoms were recorded for an occupant if he/she 

claimed that symptoms were related to the time of UFFI 

installation and if they had persisted for more than 

one month. Dyspnea (46%), headache (44%), rhinitis 

(44%), eye irritation (40%), anp cough (40%) were most 

frequently reported. Nô-'measurements of forma1dehyde 

or any other potential irritant were taken in homes. 

In a similar manner, symptoms were elicited from 

196 Connecticut residents living in 68 'households in 

which at least one member of the household had 

complained of health problems believed related to 

UFFI (97). Of the 196 persons interviewed, 167 

, , 

, 
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described symptoms. Follow-up of individuals in 173 

UFFI homes by the Connecticut State Department of 

Health showed that, after an average of 2.3 years 

follow.ing UFF! installation, individuals in 65% of 

homes still experienced symptoms (82). 

In response to complaints of health problems, the 

Wisconsin division of health investigated 261 occupants 

of 14 conventionnl homes with UFF!, 65 mobile homes, 13 

cohventional homes and 8 other structures vith 

potential formaldehyde emitting wood products (27). 

Most frequently reported symptoms were eye irritation 

j68%), burning eyes (60%) and dry or sore throat (57%)., 

Mean formaldehyde concentrations for aIl structures 

ranged from be10w the detection limit to 3.68 ppm, and 

in homes with UFFI (n=14) ranged from 0.10 to 1.09 ppm. 

Age of building~:rials was found to be inversely 

related to median forma1dehyde concentrations in ,the 

structures (older building, lower concentrations). 

Symptom questionnaires were administered to staff 

of seven mobile day care centers where 

urea-formaldehyde glued particle board was used for 

indoor paneling (87). FOI) this 
'l 

group, response rate 

( 

l ------
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was 94% (n=66), while 76% (n=26) of control staff 

responded from day care centers without particle board. 

Unnatural thirst, eyes, nose, and throat irritation, 

unnatural drowsiness, headache, and menstrual 

irregularities were reported significantly (p<0.05) 

more by the staff in the mobile day care centers, where 

the median formaldehyde concentration was 0.344 ppm. 

In control centers, the concentration was 0.064 pprn. 

An occupational and environmental health center 

conducted a cross-sectional study of 24 self-referred 

consecutive patients (18 adults and 6 children) from 

six homes with UFF! (99)., AlI results of standarized 

skin allergy and respiratory tests were 'normal. 14 

adults underwent psychological testing which showed 

abnormally short attention spans for Il subjects, but 

po memory storage deficits were documented, even though 

memory difficu1ty was a frequently reported symptom 

(39%). In addition, prevalence of self-reported eye 

(52%) and lower respiratory symptoms of cough (46'), 

wheeze (21%) and phlegm (25%) were high. Formaldehyde 

sampling done 7 to 34 months following UFFI 

installation in 4 homes of these subjects revealed 

concentratons of 0.02 ppm to 0.23 ppm. Small sample 

-----.ptIo .......................... ----- -
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size, sample selection, and ~ow statisticàl power 

limits the Inferences which can be drawn from this 

study. 

In Quebec, preliminary analysis revealed no 

correlation between the severity of tesidents' symptoms 

related to exposure to UFFI, as judged by a physician 

in a medical examination, and formaldehyde 

concentrations in the dwellings of these 

residents (83). Imprecision in health measures and 

lack of repeated formaldehyde measurements under 

various conditions may,however, account for no recognized 

correlation. 

•• 

These studies, although 'limited because of the 

unrepresentativeness' of the samples, show that a 

substantial proportion of people exposed to 

urea-formaldehyde report upper respiratory and eye 

symptoms. However, the methodology of these studies 

does not permit statements on causality or 

attributability of symptom reports to UFFI. More 

studies are needed to evaluate the possibility of an 

association between OFFI and adverse health effects. 

--- -- --,-----
, 
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--2.7 - POTENTIAL MUTAGENICITY - CARCINOGENICITY 

Formaldehyde has been repeatedly implicated as a 

mutagenic agent for animal test systems, but not for 

mammals and man. Recent animaL studies have suggested 

that this chemical is carcinogenic. At this time 

epidemiotogic evidence is not sufficient to evaluate 

caroinogenic risk ta humans, and further studies are 

urgently needed. An extensive review of this subject 

was published in 1982 (94) • 

. 
2.7.1 - Formaldehyde and Cancer: Laboratory Studies 

Laboratory studies of the mutagenicity of 

formaldehyde have been carefully reviewed (10), and 

summarized and updated (25). In b!ief, the conclusion 

reached from the compilation of several types of animal 

studies is that farmaldehyde is a weak mutagen, 

although dose-response relationships are difficult ta 

determine. Interaction of forma1dehyde with other 

~utagens such as ultraviolet radiation appears ta 

increase the frequency of mutations. The action of 

farma1dehyde on bacterial DNA is not exerted directly, 

but through amino-containing compounds. Dose-dependent 

_____ - - __ - - ____ ,_ • ..---_______ r' __ ' ...... " , ______ _ r .. 
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single-~rand breaks, in DNA in E. coli and yeast occur 

when formaldehyde combines with amino acids -and 

proteins (74,92). However, th~ understanding of these 

mechanisms and their application to different organisms 

~. remains unclear. 

Concern over formaldehyde as a possible carcinogen 

was sparked in 1979 with the release of preliminary 

research findings in the 16th month of a 24-month 

inhalation study (20). Groups of 120 male and female 

(B6 C 3 FI) mice and of 120 male and female Fisher 344 

rats were exposed for 6 hours a day, five days per 

week, to mean formaldehyde concentrations in air of 

0.0, 2.1, 5.6, and 14.3 ·ppm. Histopathological resu1ts 

showed squamous cell carcinomas of the nasal turbinates 

in 103 of 240 rats (51 male and S2 female) from the 

highest exposure group, in 2 of 240 rats (1 male and l 

fjemale) in the 5.6 ppm group, and in 2 of 120 male mice 

in the 14.3 ppm exposure group (106). No fernale mice 
, . , 

developed nasal carcinomas. No carcinomas were 

reported in unexposed animaIs. 

Mice experienced mainly irritant effect~ and only 

at 14.3 ppm. The frequency and severity of squamous 

-



t • r ( 

" \ 
1 

1 , 
1 
~ 
~ r , 
i .. 
~ 

~ 

f ( 
t 

t 

Page )6 

metaplasia in the epithelium of anterior nasal cavities 

in rats were exposure-related in aIl groups after 24 

months of inhalation. Because of this finding, the 

study was extended after exposure had been stopped. 

Regression of metaplasia became apparent at 27 months 

(3 months post-exposure) in the 2.0 and 5.6 ppm exposed 

groups of rats. A weak association was found between ~ 

formaldehyde exposure and increase in the frequency of 

polypoid adenomas in the nasal cavity of male 

ra ts (65). 

Sialodacryoadenitis virus, found at the scheduled 

l2-month necropsy, may have played a role in promotion 

of carcinogenesis in formaldehyde-exposed 

animaIs (l07). However, this possibility is unlikely 

because mice without this infection developed nasal 

cancer, and many nasal cancers had probably. already 

started developing at the time of infection. 

Under similar 14 ppm formaldehyde exposure 

conditions, another strain of rats developed nasal 

cancer (8 out of 100 rats) after 19 months (4). The 

virus mentioned above was not found in this study, and 

thus provided confirmation that the virus probab1y did 

" \ , . 
) \,.,' 
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not promote carcinogenesis. The authors state that 

their results neither disprove nor support the 

hypothesis that carcinogenicity is a nonspecific 

response to 06irritation following exposure to 

formaldehyde (4). 

In the same study, rats 
i 

exposed to "'bis 

(chloromethyl) ether (BeME), a praduct af the reactian 

of farmaldehyde and hydrochlor ic acid (39,63), 

develaped nasal cancer, attributed mainly to 

farmaldehyde ~4). Expos?re ta hydrochloric acid alone 
$ 

produced no carcinogenic response. Since rats exposed 

to BeME developed nasal cancers (4,68,101), whereas 

chemical plant workers also exposed appeared to have an 

excessive risk of lung cancer (116), direct application 

Of results from animal studies ta humans 

unwarranted. Different breathing mechanisms and vastly 

different 
J 

exposure levels necessitate the use of 

epidemiologic data in addition to animal studies. 

Hamsters exposed to 10 ppm formaldenyde for 5 

hours a day for lifetime developed no respiratory tract 

tumors, and only a slight increase in hyperplastic and 

metaplastic areas in the nasal epithelium, when 

\ 
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compared to unexposed animaIs (26). "'. In another 

experiment, combined exposures of forma1dehyde prior to 

diethyInitrosamine (DEN) injections produced more 

tracheal tumors than DEN exposure a10ne, thus 

suggesting that formaldehyde may act as a cofactor in 

tumors induced by DEN (26). 

By several established criterion used to judge 

immune iunction and host resistance, studies with mice 

revealed no evidence of immuno-suppression following 

short term exposure to 15 ppm of formaldehyde (29). 

2.7.2 - Formaldehyde and Cancer: Case Report 

One case has been reported of squamous cell 

carcinoma of 

25 years of 

the na$l ,c\vity in _a 57 year old man 

ocçupationa~ exposure to low leve1s 
" 

with 

of 

formaldehyde (46). This màn worked in tne textile 
, 

finishing industry and he described deve10pment of 

symptoms 21 years after initial exposure~ The patient 

smQked, and was also exposed to metal fumes, quenching 

and cutting ails, nickel, chromium, and ta fabric 

dycing. 

,,- - _. -----------------
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2.7.3 - Forma1dehyde and Cancer: Epidemiologie Studies 

Cytogenetic analyses .of blbod lymphocytes of 15 

workers exposed to formaldehyde manufacturing and 

processing for an average of 28 years showed no 

increased chromosome aberration rates when compared to 

15 unexposed workers matched for age and sex (38). 

Mean formaldehyde exposure did not exceed 

concentrations of 5 ppm before 1971, and l ppm since 

1971. No correlation was found between formaldehyde 

exposure and frequency of aberrant Metaphases. 

A few epidemiologic studies have investigated the 

possibi1ity of excess risks for nasal or lung cancer in 

groups occupationally exposed to forma1dehyàe. In the 

1arges~ study to date, 98% of a cohort of 7680 men c, 

exposed to formaldehyde and employed in the British 

chemical or plastics industry were traced to the end of 

1981 (3). 21% had died, and excess mortality was 

apparent only for lung cancer when England and Wales 

mortality rates were used as the standard, and not when 

comparison was made with local rates. There were no 

nasal cancer deaths, and no associations with exposure 

were found for pancreatic, sR in, kidney, and brain 

cancers. 
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Professional membership lists were used in Britain 

to locate 2,079 pathoiogists and 12,944 laboratory 

technicians (49) • Of the pathologists, failure to 

trace was limi ted ta 0.6%, . and of the 156 who died 

between 1955 and 197~, copies of the cause of death 

entry were obtained for 97%. Failure to trace 

technicians amounted to 1.5% and cause of death entries 

were obtained for aIl 154 who died during the study 

per iod. The standard mortali ty j;:at;io (SMR) for aIl 
~ ~ J. \ 

causes combined was lower and stat1stica11y significant 

for patho1ogists (156 observed, 259 expected) and 

technicians (154 observed, 231 e~pected) than ~hat of 

the general population of Britain. For pathologists, 4 

observed versus. 19 expected deaths were attr ibuted to 

bronchitis, asthma, apd emphysema, and Il observed 
...., 

versus 28 expected deaths were attributed ta cancers of 

the lung, bronchus and trachea. These results were not 

statistically signif1bant. The SMR for pathologists 

was s~atistically significantly higher for the causes 

of suicide (10 observed, 4 expected), and for 

ly~phohematopoetic neoplasms, excluding Hodgkin's 

disease and leukaemia, (8 observed, 4 expected) for 

males only~ For technicians, the SMR was elevated and 

statistically significant only for suicide (17 

... -_--:.._----------------- - -----, --.-
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observed, 7 expected). This study has been extended 

for the period 1973 to 1980 with an additional 139 

deaths among pathologists (48). A1though the findings 

for suicide and other violent deaths were again noted, 

no excess deaths from lymphohematopoetic neoplasms were 

found. 

A recent cohort study of 2239 male anatomists 

reported an . increased standardized morta1ity rate for 

brain cancer (10 observed deathsi SMR=2.71) aiter 99% 

of the cohort were traced (104). Deaths from lung 

cancer were low (SMR=28), and no specifie exposure 

could be linked with brain cancer. 

Pre lirninary f ind ings f rom a cohor t study of white 

male Ontario' undertakers show no nasal cancer deaths, 

and fewer than expected deaths from cancer of the 
• 

respiratory system (70). The only excessive risk was 
\ 

recorded for ci r rhos is of the 1 i ver (SMR=172) after 85% 

of the cohort had been traced. 

A proportional morta1ity study of 1132 white male 

embalmers who died between 1925 and 1980 indicated 

significant1y (p 0.05) e1evated propor t ional mortali ty 
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(PMR) for cance.çs of the skin (PMR=221) and colon 

and for arterosclerotic heart disease 

(PMR=112) (113). No nasal cancer ~ were repOI;ted, 

and rnortality from respiratory diseases including 

cancer was unremarkable. A subgroup of those licensed 

only as embalmers (546 men), without the additional 

license as funeral directors, indicated significantly 

elevated mortality from skin cancer (PMR=326), kidney 

cancer (PMR=247) and cancers of the brain and central 

nervous system (PMR=234), while less respiratory system 

cancers were observed (27 deaths) than were expected 

(28.6 deaths) from the age, race, and calendar year 

specifie U.S. male mortality rates. 

Another proportional rnortality study of a group of 

male workers exposed to formaldehyde in a chemical 

plant reported no nasal cancer deaths and no elevated 

mortality for any type of cancer (76). An extension of 

this study reported that of 24 known deaths, age- sex-

and race-specifie proportional mortality ratios were 

significantly elevated (p<O.05) for cancer of the colon 
] 

(4 observed deaths; PMR=702*, 424**, and 333***) and 

buccal and pharyngeal cancer (2 observed deaths; 

* U.S. comparison: aIl mortality 
** County comparison: aIl mortality 

*** County comparison: .cancer mortality. 

--_ ... -.....-- ,. -
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PMR=870*, 952** t and 833 ***) (72). These authors also 

mention one worker who died of sinus cancer but who was 

not included in the study. With this study design, it 

is not clear if the eleva ted ra tios re flec t real 

increases in mortality rates, or proportional decreases 

in other causes of death. Further limitations include 

a small number of observed~deaths, mixed exposures, and 

lack of quantitative exposure histories. 

A case-control study of 481 DuPont workers who 

died of r~spiratory cancers showed no association with 

potential formaldehyde exposure (33). There were no 

nasal cancer deaths, and analyses of lung cancer deaths 

were adjusted for cigarette smoking, and analyzed for 

tumour site, latent period, duration and level of 

exposure, and age of first exposure and age of death. 

Formaldehyde exposure of 84 Danish physicians (79 

male, 5 female) who died of lung cancer was compared 

with the exposure history of 252 physician controls, 

matched to the cases for age, sex, and survival at 

least to the time of cases' lung cancer diagnoses (60). 

The relative risk was 1.0. No deaths from nasal cancer 

* .* 
*.* 

u.s. comparison: aIl mortality 
County comparison: aIl mortality 
County comparison: cancer mortality. 
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were found among formaldehyde-exposed physicians in the 

Danish Cancer Reg istry data for the period 

1943-76 (61). S imilar ly, since the 1ate 1960's when 

occupation was coded in the Ontario cancer registry, no 

deaths from nasal cancer have been recorded for the 

'following occupational groups: phys icians, dent ists, 

morticians, and non-MD anatomists and 

pathologists (67). Nasal cancer has been assoc iated 

with exposure to nickel dust (30,32)'1l chromates (19,31) 

wi th exposure to hardwood dusts in work in the 

furniture (2,57), boot, and shoe manufactur ing 

industr ies (2), and, for women, wi th exposure to dusts 

in the textile industry (19). 

These studies do not substantiate, a carcinogenic 

association between formaldehyde exposure and nasal, 

lung, or any type of cancer for humans. S ince cohort 

mor tali ty studies have 1 imited sta tistical power in 

studying a relatively rare disease su ch as nasal 

cancer, a case-control design may lead to a better , 

understanding of any potential association with 

formaldehyde exposure. 
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2.7.4 - OFFI and Cancer: Laboratory Studies and Case 
Reports 

Two aqueous Ingredients of UFFI, the catalyst and 

resin, evaluated by in-vitro reactions revealed that 

both ingred ients reacted with pur if ied E. coli 

DNA (80), the catalyst reacted directly, and the resin 

after metabolic transformation by enzymes of the rat 

liver extract. These reactions with cellular 

mac ro-molecules occur with other tumor-produc ing 

'-c~micals and raise the tenuous possibility that sorne 

Ingredients of UFFI may have' genetic and carcinogenetic 

potential. 

There have been no animal studies with UFF! 

~ ex.p.ôS ure testing carcinogenicity reported to date. 

Regarding UFF!, no reports of cancer have been 

published in the scientific literature, even in Europe, 

where this product"has been used for over fifty years. 

There are no reports of detailed clinical studies of 

the immune system, such as immunoglobulin measurements, 

descriptions of cellular immunity, and studies of 

sub-populations of lymphocytes. Because of the long 

latency period between exposure and the occurence of 

caqçer, many long-term studies must be conducted, and 
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the potentia1 carcinogenicity and mutagenicity of UFFI 

cannot be assessed at this timé • 

• 
2.8 - POTENTIAL TERATOGENICITY OF FORMALDEHYDE 

2.8.1 - Laboratory Studies 

The effects of formaldehyde concentrations of 0.0, 

0.001, and 0.8 ppm, on the embryonic deve10pme~ of the 

offspring of three separate gro~ps of twe1ve fema1e 

rats showed that mean duration of pregnancy was 

prolonged by 14-15% by formaldehyde exposure in 

comparison to the unexposed g~oup (45). The number of 

offspring was lower in the group not exposed to 

forma1dehyde compared to the number of offspring for 

exposed groups. This apparent paradox vas not 

eommented on by the authors. 

Oral intubation of pregnant mice for 10 days 

during gestation vith l' aqueous formaldehyde caused 

toxlcity, but did not result in teratogenicity (75). 

-----~ -- 1 
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2.8.2 - Epidemiologie Study 

Menstrual and reproductive functions of 446 women 

exposed to forrna1dehyde in the fabric industry were 

compared to those of 200 relatively unexposed fabric 

saleswomen (102). Forrnaldehyde concentrations ranged 

from 0.04 to 3.6 pprn in areas where exposed wornen 

worked. Medical eîarninations revealed rnensttual 

disorders in 47.5% of exposed workers, cornpared to 

18.6% of the saleswornen. Self-reported menstrual 

i rregular i ties were also sign i f icantly h igher (p<O. 05) 

for staff of mobile day care centers where the median 

forrnaldehyde concentration was 0.344 pprn (87), as 

reported here in an earlier section. 

Several other laboratary and epidemiologic studies 

are inadequate for evaluation of teratogenicity. 

Studies reported here do not provide enough evidence 

for a conclusion as to whether or not formaldehyde 

exposure presents a teratogenic risk. No studies were 

found ol the potential teratogenicity of UFF~. 

"-

\ 
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2. 9 - SUMMARY 

It is cleaI that formaldehyde is a mild sensory 

i r r i tant, affecting sorne people more than others, at 

concentrations encountered in many occupational 

settings. Formaldehyde concentrations in homes with 

UFF! are generally tao low ta cause sensory irritation, 

but levels in sorne homes May be high enough ta affect a 

limi ted number of people who may, for unknown 'reasons, 

be particularly sensitive to this pollu tant. 

Formaldehyde May not be solely respons ible for repor ted 

health effects, suggestin9 that unknown factors or 

complex chemical interactions in the home or general 

indoor environroent may cause health problems. 

Al though, many case reports and epidemiologiè 

studies have reported acute ., effects, a direc't 

association with UFF! exposure has not been 

established. One compar,ative study of a random sample 

of residents of UFFI insulated homes and of residents 

of non-UFF! insulated homes was found, and results were 

inconclusive. No cohort studies of occupants of UFF! 

and non-UFPI insulated homes were found. At this time, 

nothing is known about possible chronic effects. 

, -
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High concentrations of formaldehyde may be 

èarcinogenic to animaIs, but epidemiologic studies do 

not support a causal link between formaldehyde and 

human cancer s • I t may be necessary to conduct 

case-control studies and to identify representative 

cohorts of exposed and non-exposed individuais for more 

indepth inquiry into the sugg~stion from animal studies 

that formaldehyde exposure can cause respiratory 

cancers. 

2. 10- INCENTlVES FOR RESEARCH 

The 1 imi ted extent of present knowledge regard ing 

the health effects of . UFFI affords an incentive for 

research wi th improved methodology. In the studies 

concerned with the acute effects of UFFI, the Most 

apparent weakness in methodology is the bias in sample 
" 

selection: in aIl but one study, the subjects were 

complainers. At least three problems ar ise. The f irst 

is that no idea is available of the overaii prevalence 

of alleged health effects. It is Iikely that 

complainers experience the Most severe health effects, 

or they express themselves more than non-complainers 

.... 
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for a vari~ty of unknown reasons. Secondly, a study 

sample of a potentially biased group of respondents may 

not represent aU complainers, and will certainly not 

represent the pppulation of residents of UFF! dwellings 

as a whole. Thirdly, the nature of complaints is that 

they occur after a perceived exposure and are 

attributed to that exposure. Only retrospective study 

designs have been used, and the perceived exposure is 

often taken for granted as the cause of health 

problems. 

The indices used to measure health effects in the 

studies reviewed here are invariably subjective, thus 

constituting the second major weakness of the study 

designs. Prevalence of self-repor ted symptoms, 

occurrence in time of 
, 

these symptoms, and odor 

detection with regard to self-reported time of UFF! 

installation are the measures used. Con sequen t ly , 

results could be biased towards rejecting the null 

hypothesis of no effeot of exposure to UFF!. As for 

prevalence of symptoms, the proportion of the 

population reporting at least one health problem at any 

one time was 50% for males, and 58,6% for females, 

according to the Canada Health Survey(l). With such a 

----------..;...' - -~--



high "backg ound" prevalence, a study wouldjlave to 

discern between background problems and possible health 

effects of UFFI. Also, with self-reported information, 

recall bias a major drawback to the use of these 

indices. 

Small sample size and limited statistical power 

are also weaknesses in these stud ies. High random 

variability in exposure levels and low expected 

frequency in real health effects of UFF! require a 

relatively larger sample size than has been used in , 

these studies. 

A further possible limitation in study design has 

to do with the lackfof an exposure measurement in most 

of these stuèies. Even when formaldehyde concentration 

is measured, the applicab ili ty of th is cross-sectional 

result i5 questionable for mqny reasons. Variability 

in measurement by season, time· of day, humidity, lack 

of repeated rneasurements, and the validity of this 

exposure as the true exposure of interest arise as 

issues. Also, the studies do not consider additive or 

synerg istic eff\ects of indoor poIlu tants, and other 

factors such as tobacco smoking, building construction, 

? 
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gas cooking, and other relevant factors. People spend 

a considerable amount of time indoors, especially the 

very young, elderly, and infirm, and epidemiologic 

studies should consider indoor exposures as weIl as 

occupational and outdoor exposures. These are 

difficult questions to address, however, especially in 

preliminary epidemiolog ic studies, and several 

controlled studies, modelling labora tory of 
Il 

relationships, and costly and lengthy epidemiologic 

studies are required. 

For improvements in study design, a population 

based sample would provide an estimate of the 

prevalence of health effects, a suitable control group 

to control for biases, and a basis for generalizing to 

the sampling frame. Cohort stud ies could be 

facilitated by drawing a sample from a registry, 

available in sorne countries, which contains information 

on construction materials, heating methods, room sizes, 

and other characteristics of buildings (93). In 

Canada, a type of registry was developed by the Canada 

Home Insulation program (CHIP) which provided federal 

grants for any approved type of home insulation, 

includ ing UFFI. 

, .. 



Page 53 

To combat the problems of small sample size, low 

statistical power, and attr ibutabili ty of effects to 

par ticular 10101 level exposures, a World Health 

Organizat ion meet ing recommended a "staged design Il for 

epidemiologic studies of the health effects of indoor 

air pollutants (93). With this design, estirnates of 

exposures are made initially by simplified modelling of 

many dwellings in a representative sample (from a 

reg istry, for example) • The sample is then 

char acter i zed by demog raph ics, pollution sources, and a 

health profile for each dwelling.' Small cohorts of 

people with particular exposures, and appropr iate 

controls, are studied in a prospective or 

cross-sectionai manner. In this way, random variation 

in exposure and vulnerabili ty are reduced. 

For a case-referent study of the health effects of 

UFFI, it is difficult to imagine how a comparable set 

of cases and controis could be drawn. The health 

profiles from the registry mentioned above coul.d· be 

rev iewed, blind to exposure sta tus, for cases and 

controls. The problem would be in the definition of a 

case, for a well-def ined heaith status is require<l. 

This type of registry not prof iles does wi th heaith 
0, 

1 ';:;::;.::.-------- .. 
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ex'ist presently. 

A more objective measure of health status is 

available in Canada, Britain, and in prepaid health 

'insurance plans, for example, where health care 

utilizà'tion pa tterns can be used as an index. For 

studying the health effects of UFFI, this data base 

affords the opportunity of conducting a historical 

cohort study of a sample of residents of UFFI homes 

drawn from a reg istry , compar ing utilization of 

physician serv ices before and after installation of 

homes wi th UFFI. Residen ts would therefore be their 

own contraIs, and an additional control group of 

residents of non-UFFI homes dr awn from the same 

reg istry wauld enhance the study design. In this way, 

the time ser ies approach is par ticular/ly su i table for 
--;, 

studying the health effects of UFfI \'or of any such 

environmental exposure. 

2.11- DEVELOPMENT OF THIS STUDY 

Following a review of the Jiterature in 1?82 

(appendix 1)," a study of the hea~th effects of UIrl?I, was 
, \1 

,1 
" 

Q.o..,. 
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planned with the design outlined above in mind to 

fulfill the following objectives: 

1. 
~ 

/ 

to determine overall utilization of physlcian 
services for an average of 4 years before and 4 
years after installation of insulation for 
residents of single family detached homes with 
UFFI and residents of single family detached homes 
wi th other types of insulat ion; 

, 
2. to descr ibe the symptoma tolo9Y of these groups; 

3. to assess the lung func t ion of these groups; and 

4. to a ssess the immunolog i ca l 
these groups . 

function of adults in 

.As a test of the major study design, a pilot study 

with a sample of 60 residents from dwellings with UFFI 

and 60 residents from dwell ings wi th other types of 
r 

insulation was to be randomly selected from CHIP files. 

Data on utilization of physician services was to be~ 

obtained from the Régie de l'assurance maladie du 

Québec (hereafter referred to as Rég ie) • Home 

interviews were planned to obtain information on 

symptomatology. Lung function tests were to be 

performed in the resident's home for a cross-sectional 

assessment. Adults were to be asked to volunteer a 

blood sample. 

1 

/ 

, 
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Since access to the CHIP files has .6een denied, 

and since no other registry source is available for 

sampling, a revised protocol was developed and is the 

basis for this thesis. 

\ 

• 

, 
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2.12- PURPOSE OF THIS STUDY 

The purpose of this study is ta determine the 

health effects of urea-formaldehyde foam insulation. 

Specifie obJectives are: 

1) ta compare ut11ization of medIcal services by 
residents of, Montréal homes wi th UFFI, before and 
after exposure ta UFFI, 

2) ta determine the impact, if any, of the banning of 
UFF! on December 18, 1980 on the utilizatlon of 
medical services by resIdents of Montréal homes 
w;'th UFFI, 

3) to determine the frequency of the followin9 
selected medical dIagnoses for these residents: 

SYSTEM 

Nervous and 
sense organs 

Sk in and 
subcutaneous 
tissue 

AlI 

DIAGNOSIS 

migraine, visual 
disturbances, and 
conjunctivitis 

acute and chronic 
nasopharyngitis and 
pharyngitis, sinusitis, 
allergie rhinitis 
asthma, and respiratory 
conditions due to 
chemical fumes and 
vapours 

pruritus and 
related conditions 

symptoms, signs, and 
ill-defined 
condi tions 

l 

ICD CODE 

346 
368 
372 

460 
462 
472 
477 
493 
506 

698 

7&0 
782 
784 1-
786 
799 

-
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4) to determine the proportion of residents exposed to 
OFF! befo~e it was banned on Oecember 18, 1980, 
were still exposed to QFFI on March l, 1984. 

l 

~ 
1 

, 



,-

~ 

UFFI: 

Residents "carplained" 

Residents did net 
"carplain" 

l. UFFI InforrratiCl'l & 
provincial records 

2. OUP r 1'\ files 

00 UFFI: 

CnIP files 

omER: 

particle board 

Mainly particle board 

Residents .. carplained" 
(Mainly mobile hamûs) 

Residents "CClTplained" 
(m::>büe haœs) 

canada 

Washington 

Canada 

amada 

Canada 

Der1nBrk 

Finland 

Minnesota 

Washingt.cn 

TABLE 2.1: 

FORMt\I.DElNDE CCN:FNI'RATlrnS IN fOotES 

Concentrations of Formaldehydo (PfITI) 

NQ,. of Arithrœtic X X of Ranqe 
dtNellings max:im.lm of readings 

100 

39 

651 

1146 

378 

23 

65 
(2 , 

334 

0.139 
r:!) 

0.04 

0.054 

0.034 

0.5 

0.29 
(2' 

(21 

"':','7' 

0.174 
r2~ 

0.048 

0.067 

0.042 

(21 

rn 

rn 

,n 

<0.01->0.2 rn 

<0.1 -;:1.0 

<0.01->0.2,n 

<0.01->0.2 (3) 

<0.01- 0.2 

0.064-1.8 

0.01-0.93 

0.24-1.0 
(Iœan vatues 

range 

0.03-1.77 

ru 
(2) 

(n 

OUP: canadian Herre Insulaticn Program 

notreported 
Values below .01 c:ou1d not he detennined and the upper li1n.i t of the rMge \..ras reported only as >0.2 



Table 2.21 

Concentration (ppn) 

1. 5-3.0 

0.5-1.5 

. 0.25-0.5 
(0.25 

Percentage of pcçulation 
gi ring indicated response 

20 
>30 

10-20 
>30 

20 
<20 

Degree of irritation
b 

7-10 
5-7 
5-7 
3-5 
3-5 

~ 1-3 

a. FrŒl th.e report "Fonraldehyde-An AssesSIœI1t of Its Health Effects, n prepa­
red for the Consurœr Product Safety Comu.ssion by the Camuttee on Toria:>-
1~, Nat1.onal ~ of Scien:::es, Marcll 1980, p. 29. 

b Irrl tation index 

10-Strong eye, rose, and throat irritation; great d1.scarnfort; strong cxJor. 
7-M::xierate eye, nose, and throat irritation; discanfort. 
5-Mild eye, oc>se, and throat irritation; nuld disccmfort. 
3-Slight eye 1 rose, and throat irritation; minimal discanfort. 
1~'-U.ru.ma1 eye, rose, and throat irritation; m:inina1 discc:xnfort. 
0- No ef fects . 

l 



.. 

, of "siclents 
tntervlewecl thlt 
hlcl 'complltn,cI-

1- 168 

l- 48 

3- 24 

4-

S-

:\) 

6- gg 
chi1dren 

7- 32 
,!duIts 

B- IZ 
ehlldren 

g- 4Z4 
a jul ts 

( (1) not repo"ted 

Table 2. JI 
Epidemiologie studies of self-reported symptoms 
and formaldehyde concentrations. 

FOr"lllldehyd. , of 11111'1. 
concentration reporttng tncltc.tee! 

Phc. rlnge (pPll! SjII!IDtcms RePOrtecl symptoms 

"innlsotl 0.24-1.0 18S of ,y,. nose Ind thro.t 
adul ts Irritation 

Il) 63: Of cougn Ind wn"zlng 
chi ldren 

Denvlr (1) 461 dyspnu 

4U he.d.che 

44S rhlnlth 

40S Iyl IrritAtion 

40S couq" 

l1a s sachuse t ts 0.02-0.23 521 .ye symlltoms 

461 lower "SDlr.tory 
symptoms .nd couqh 

39S ~ry difflculty 

25S phll911 

Ils wheeze 

Wisconsin <001-3.68 68S eye 1 rrl tat ion 

60S burninq .ye 

fiOS runn1 nase 

571 dry or sore thrO.t 

Connee: tt tut (1 ) fi51 experiented v~rious 
s~toms ,'ter .n 
I.,r.ge of 2.3 years 
followlng UFFI In5t.l-
litlon 

Washington 0.03-1. 77 fil: reSDtr.tary tr.et 
(mob il e homes) trn Utton 

4lS eye 1 rr, tation 

33' ehronlc eouq" or colas 

WlShlngtan (1 ) sn reSDlr.tory tr.et 
frnUtton 

sn ey, 1 rrl tut on 

WUhinqton (1) 3lS nase Irritation 

3n .1Iergles 

Wnhin9ton 0.03-1.17 SB' ,ye lrnUtlon 
(mobi le homes) 

551 uoper respir.tory 
irrl tatlon 

,1 
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~ CHAPTER THUR 

KETHODS 

This section describes the samplin-g=-frame, sample selection, 

data collection, and medica1 services d'ata ,base, defines the 

var"iables used in this thesis, and ,-out 1 ines the analytic 

procedures. 

3.1. Sampling Frame " 

Residents who appl,ied foc tbe tlAssistance program for 

victims of urea-formaldehyde foam" offered by~ tbe Qu~boec 

r 

government Minis t ry of ~ocja 1 Affa ira be tween November, 1981 and 

Sept ember, 1983 formed tbe s amp ling frame. Th is program prov ided 

financial assistance for relocation and/or removal ,of UFFI from 

bomes. po.te4ai app 1 icants telephoned 'tbe 4au de dépannage 

des victimes de la MIUF (hereafter refered to as Bureau) an~ 

received an identification numb,Fr and information about the 

requirements for the assistance program. TheBe requirements 
\ . 

included ownersbip of, tbe home with UFFI, proof and date of UrFI 

installation from the i~s~~,.lel'·s receipt" and completion of a 

,questionnaire by the applicant and-by a physician of 'their 

choice. 

The application procedure atressed that on1y one person per 

home needed to have a medieal exa.ination (part ~f the 

questionnaire), and that ~xa.imations should at least begin witb 

t 
" 

1 ... 
~ 

1 
j 
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the person in t~e houlehold who was mOlt severeiy affected.· 

Uaius the ~xamination data and following criteri.a establ ished bl' 

the Ce D t r e d e t 0 xie 6 1 o,g i e du Q u é b'e c (lt ~ r e a f ter r e f e ; r e ct ,t 0 a s 

Centre), . physicians ranked "the exten~t of damage to hea1th 
\ 

following exposure to UFFr" as "serious". "moderate", or 

"s1,ight". For e 1 i g i b i 1 i tf t 0 the as 8 i s tan e e pOr 0 gr am, a 

phyaician was required to certify thst st lesst one pers on in the 

home exhi bited hea 1 th prob 1 ems compa t ib 1 e wi th ex po sure to UFFI. 

Potential applicsnts obtained questionnaires from local 

Départment s of Communi ty Hea 1 th (DtrS.C.) which retu rne'd comp 1 eted 

questionnaires to the Centre .. In Ho~tréal. ail eight D.S.C.s 

participated. Ine luded in the 29-page questionnaire was a section 

aaking the resident taking the medical examination (or a parent 

if a chi 1 d was examined) f~r demo"graphic information, inc 1 uding 

légie de l'assurance maladie du Québec nu~ber (hereafter referred 

to as medicare .nu.ber). The resident'was a1so asked to sign an 

authorization form permitting use of the information for researcb 
.. 

purposes. See appendix 2 for detai1a of the assistance p~ogra •• 

'" the questionnaire. and the consent foral.-

Between Novémber. 1981 and Septe.ber, 1983. the Centre 

received 9059 comp1eted questionnaires. For further study. the 

Centre chose to code on1_y informati'Gn from Ga.pesie and Nontreal 
" , 

becauae of high proPQrtion of use of UFFI in the former case. and 

~igb denaity of pop~lation in the latter case (personal 

com.uniea t ion. Dr. A. Mante 1). Data placed oJ di.ks by the 

Centre inc luded identification number, poatal code, aocial 

\ , . 
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Il 

'in.uranee nu.ber, date of birth, aex, D.S.C. r.egion, and seveX'ïty 

of health problem •• Because of Ixmited rea~~rces, the CentX'e was 
1 

.b le to code' 4453 quea tionna ire-a. Of the 2393 reaidenta who 
• . 

1 ive d in Mon t r' al, "'53 r e a ide nt$' (18. 9 % ) , the las t g r ~ u p 0 f 

X'eaidents, vere not C9ded and therefQre'veX'e not included in the 

1 i.tin. t,ha t vas recei ved foX' thia atudy. Tbe computer liatinl 

of 4453 re.idents frpm'KontX"al and Gaèp'aie became the .amplinl 

frame (~ig.3.:l). 

3.2 Sample Selection 

1 

Reaidenta in the aampling frame weX'e .tratified by birth 

date (lO-year age groups) and sex; those born before ~900 and 

'~fter 1979 vere excluded because of amatI numberstand' ain~e those 
. , 

born after 1979 had little OX' no pre-expoaure time. Of true 445'3 

residents in tbe aamp1ing frame, 1940 lived in"lIetropolita'in' 
• • # 

. -, 
Montréal, aa identified by postal code and by" D.S.C. r~aioD. 

Within each stX'atum X'ecoX'ds were ordered by identifi~.tio~ 

" 
number which reflected the time sequence of tbe inqui.riee to.,tbe'. 

- 0 

o Bureau for aasistance, thereby atratif,ing by time. 

FoX' .ystematic asmplina, a •• plinl ratioa for eafh .tratu~ 

vere calculated to' obtain ali equal number of residenta pel' 
• '~ tl 

\ . ' 

Itratum fQ;X' an approximai:e ••• plt! size of 350 (pet pre' and pOlt. 

expolure Iroup). At alph.-O.Ol, thi. lample lize vOllld yielél,'a 

pover of 95% to detect a -.d:ifference (t,vo-tailed) of 10% betveen 

utiliaa,tion before and after exposure (~) <Iee table 3.1 for 

p.over at differiDa .a.ple .iae. ancl alpha levela). Sy.te._tic 
Q • 
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samp1i'ng with diff!!ring sampling interva1s (every fifth, for 

ex,ample~ starting from a random1y chosen first identifie-ation 
r, 

~ 1 1::-
tl um ber> 0 f th 0 B e w i th in met r 0 pol i tan Mon t réa 1 wa s don e , b lin d t 0 

the severity of h~al th problems, which yielde00 to 25 reside"rl.ts' .", 
<1' 

per stratum for a total sample of 351 .residents, of UFFI homes • 
". • The flow èhart' in figure 3.2 i llustrates the selection procedure 

" 

and table 3.2 '~hows details of sample stratification. . " 
" . 

3.3 Data Collection 

,The orig i na 1 ques t ionnaire 8 for res idents in the sample we're' 

ob t a i n e d f r 0'111 the C e n t r e • The folIo w i t180 i n for mat fo n wa 1 

'bstracted for U8J! Ï:n this study: 
, t1 

1) na1lle of rel ident and .ddreu of the UFFI ho~e; 

2) date the resident moveU to that.addre8Sj 

3) telephone number; 

4°) medicare nUIDberi~ 

5 ) d a t e 0 f m e d i cal e li: a ID i n a t ion for ·t h e assiltance 

program; 'and 

6 ) a d d r e 8 8 , , rel a t ion 8 h i p Jan d t e 1\ e p ~ 0 n e n u Dl ber 0 f a 

p e rIo n toc 0 n tac tif the r e 8 ide n t cou 1 d no t bec 0 n t.a: ete d • 1 n 
, . 
addi.tion, po~tal 'code, social insurance nUIDber, date of birth, 

and sex of the reaident vere abstracted to verify inforQlation 

fro. the co.puter li.tinS' The date of UFFI installl'tion wal 

,teeor~t!d fro. a copy of the installer's\"receipt kept by the / 

/1 
Bureau. 

/ 

Follovina deve lopment "of a quest ionnaire and training o~.I.. 

... 

t 
{ 
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interviewer, residents vere contacted by .telephone for a short 
Cl 

interview (appendix 3). The purpose of' the interview was to 

estabiish the len~th of exposure following UFFI installation (end 

of exposure date), and to a'sk for any ~issing informatiop. Fol' 

those who were contacted by telephone but who refused to gi". 

their medicare num,ber, the reason for this was asked, and a 

letter (appendix 4) was sent' e?tl'l a inf.o.g the intent of tbe , --
r e s e arc h' and a ski n g for me die are nu m ber b ~ Dl ail. l' 0 r t b o. e no t 

, '--' 

contac\ted; by telephone, a comp 1. te 'que. t iou'n'.:l.re (appendiz 5) in 

French and Eng 1 ish was 8,eat to the re8id~nt at the add.r ••• of the 

UFFI home. 

Once the fol10w-up was Camp leted, a Il kaown medicare number. 

"er-, __ .8nt to the Régie. For each number corresponding to it. 

fil •• , a "fiche hi8~orique medicine" for 'Janu~ry, 1977 to 

JanuaFY, 1984 was returned to the investigator on compute" 

printouts" as detail~d. below. (séction 3.4). 
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• ' [ -. 
du Qu.bee i •• healttb 

1 

in.urance .,.iea with universal coverase of pW,.ieian .erviee •• 

Ail who l'ela1ly reaide in Qu'bec are regi.tered. Bach reaident 
o 

ha. an eDdur.ial. unique alphaDumerie cod,e <,edicare nUllber) 

compriaed of tbe firat ,three letter. of the .urn,~e. firlt letter 

of the,Siven na .. e, birtb date. and reli.tratiol!n number. This 
, 

Dumber doel not change for any rel8on. "as IO~8 as a peraon . 1 

lIlailltaina r'el ideney in Qù6bec. The aedic.re nu.ber .uat be 

presellted at each phYl ic ian enCouDter. 

The data base u.ed in thi. study vas orSlniaed fot the 

administration of the f.ee-tor-Ifervice payaent IIcheme for 
1 

ph y. i e ia Il, s • cq a i ml are 8 u b III i t t e d b Y ph Y 1 ici an Ion a te m p <! r. 1 
, 

ba.is for reimburaellent for services nndered • .. ' 

" 
Annua'l. ly. ~he Rél ie compiles and pub 1 ishe8 da ta, iltc ludins 

. . 
\ '" utiliaation of medic.l .ervieea. Report. detail method. of 

re:tt.ability and quality of the data, a8 seen iD figure 3.3. AlI -A , 

rel iabi li ty chec'ks are made for monetary purp,os e a., lOT examp le, .. \ 

p"ysiciall practice files ar.e routinely audited fo.r anllysi. of 

out 1 i e r pra c tic e pit ter n s toc 0 r r e e t for 0 ver b i Iii ng. A one 

p~rceDt random sallple of billing claims 'are valiaatecl by 

contactins t)le patienta "ho reporteclly received the services. 

1 AI.o, a~.ber,a~c:I type jOf aervieea. which determine the amoant 

" 
paicl to the physician, ate ch'ecked for internai agreement vith 

the atated cliagaoai"a. Phy.ician., aub.it a diagooais in writtea or 
A- , 

,1,'Sé!*" - Il 

" 

J .. 
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, 
"1 coded ~orm (ICD. ninth revision) foz:: approximately 60% of c laimed 

() 

.edicai .ervices rendered: 

<7 

Le taux de presence de cette donnee est d'environ"SO a 60~; 10% 

. -. \ 
'tant code' par le m~dicin ou .on personnel; le reste etant 

c 0 cl i fie p a"r 1 a B. e • i e 

cOlllmunicatiQn, P. Boa.i: 
~ 

selon un choix aliatoire (personal 

appendix 6).' 

Tbe date and type of Dledical service are 100% complete on IUgie 

recorda. Indepedent checks of reliability witb vrittep recorda 

vere beyond, the scope of' tliia projec t. 

Data from Dledical records can be compilèd according to, 

severat types of information. For thia study, data from _edical 

colai.s vere compiled for individuals far 'ail instances of care 

'eceived from Novemb~lr, 1976 (when this particulai:- type of data 

s torage began) to .J anuary, 1984. The "fiche hi~ torique me cl icine" 

~ dossie-rs contained infor.hation on uêilization of medical care, , 

including speciality of physician, diagno.is, date of 4ervice, 

and type of service fQr eacb ~~ident vith a correct medicare 

Du.ber. , ' 
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3.5. Da ta Cod i ilS 

Information froID the d. ta source.. axe 1 uding tbat froll the 

l'sie, was coded and stored on disk. ~itb a 80ftware'program, 
~ 

"I.nowledsellann, for uae vith the IBM personal computer. Data 

ho. liIthe R'gie vere keyed, verified, and transferred to magnetic 
• >. 

tape by A&C Data Entry; Inc. of Montréal. 
, 

Ilerged and ana 1 ysis was undertaken on the KcGi Il OS lys tell vi th 

Stati.tical Analysis Systems. 

To .a~ntain confidentiality. demographie records vere kept 

leperately from Iledieal care utilization ree~rds ~here the on1y 

identification, vas ~e medicare number. Kame and addre'8 are 

never specified on R'gie data. Ali linking of the files was done . 

throush medicare numbers. After the research vas completed; 

personal ident\fication data vere atricken from ail recorda. 
~ 

3.6 Variab les 
/. 

/ 

The varia,bles uaed in t'his thesÏB and defined below includ'e: 

' ,-

A. Identifying Variables 
Birth da te 

-<!. 

B. 

C. 

Sex 
, Medicare number' 

Bxposure Variables 
Occupancy date 
Date of UFFI installation 
End of exp08ure date 
Pre-exposure period ' d 

. Post-exposure period 
Banning date 

Re.ponse Variables 
Exallination date 
Medica 1 service 
~Vi8it to a physician 
Dti 1 ha t ion of medical care 
Dialnosia 

~. 
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. 
\ 

3.6.1 Identifying Variables 

Date ot: birth and sex are self-explanatC?ry. Tbey are u"ed 

for stratification when comparing utilization of medieal serviee~ 
B 

for ~arious age and sex groups of ~he sample. 

!ili~e number i s as si gned by th e Rt1g ie to eaeh person 

living in Québec, "s discussed in section 3.4. 
t.. 

3.6.2 EX20sute Variabl~ 

'Occu2ancy date is th~ date when the resident moved to ,the 

home that was at some time insulated vith UFFI, marking tbe. 

beginn i ng 0 f th e pe ri od bef 0 r e expo su re if th e oc c upaney da'te 

preceded the da-te of UFFI ins ta lIa t ioÎt. 

!!.!.!~f. UFFI instal.!.ati~E: is the date when the home was 
J 

~insulate'd 'with UFFI, as recorded on ,the insulatorls reeeipt. If 
t , 

this -informat'ion was missing ft'om the BUFeau's recorda, the 

resident was asked by interview. for the date. 

the date when exposure to UFFI 

en51ed. Exposure to UFF! was considered to have ended if any of 

the fo 110wing occurred: moving away from the UFFI home, partia 1 

or complete removal of the UFFI, eha~ges made to the home in 

~rder to reduce exposure (blocking ~ff the UFFI, or installing a 

ventilatiôn system), or death of the resident. This date)w'a. 

obtained through telephone interview or by letter. / 
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resident 1 i ved in 

the UFFI home before it was insulated with t,JFFI,. from the 
• 0 

occupancy date to the date of UFFI installation~ In an attempt to 
-~ 

reduce possible confounding effects on exposure and response 

variables due to variable housing characteristies, for this study 

the r~sident mus t have 1 tved in- the same dwell ing for the pre and 

post exposure periodso There is no pre-exposure period for the 
,-

r.esidents who were born or who moved in to the UFFr home at the 

time of UFF'r installation or after. 

Post-exposure period refers to the time a resident 1 i ved in 

the UFFI home fol'lowÏ...ng UFFI installation, until the end of 
'(,,, 

e.x po sur e da te, as de t ail e d ab 0 v e. The post-expo,sure period can 

be di v ided in to the period(ll before and after the banning date of 

UFFr on Deeember 18, 1980 . 

. 3.6.3 Response V ariab 1 es 

Examination date is the date when a resident was medieally 

examined as required for application to the assistance program~ 

which will be treated seperately from other response~variables. 

This ,date was available from assistance program questionnaires 

and from Régie da'ta. 

A med-ieal service (referred to as "act") for a resident is --,.-------------
an examination, consultation, diagnostic set, radiologie Bet, 

~ ther,apeutie aet, psychiatrie treatment, 

~88istance. aet of anaesthesia, or other 

surgieal aet, surgica} 

mediea l, act for which a 

\ 

- . 

~ 
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physieian asked for payment from the~ Régie.' This information was 

available from Régi.e records. " 

1 

. 0 n e ~i~ i .L_!~~~.l.2.i.E.i..~E: i s d e fi n e d b Y a da te 0 n wh i cha 

" r e s ide n t s a w a ph y's.i, c i a n ( 0 r ph Y sic i ans) "/ for a s e r vic e ( 0 r 

services) as defined above which was claimed by the physician. 
If 

More than one encounter with a physician or more than one service 

received in one day i8 counted as one visit to a physician~ ie. 

• da tes a re cou nted. The da te co rresponds to when the service was 

rendered~ and not to when it was pai& ... 

Utilization of medical care is a concept which summarizes, 

by averages or t~tals, the number of visits to a physician for a 

resident or group of residents 1n, a specified period of time. In 

this study, the definition for counting a medical service, a 

visit to a physician, and total utilization of medical care i80 

the same for the pre and post-exposure periods. 

tah'e recording of a diagnosis on .. 
Régie data, as explained 1.n section 3.4. Coding was done 

according to the International Classification of Diseases (ninth 
" 

revision) • 

3.7 Missing Information 

J 

If occupancy date (2 m..issing values), date of UFFI 

installation (14 missing va~lues), end of exposure date (26 

missing values), d-r examination date (2 missing values) was 

ùnknown, the mean of the known values was 

mi SB ing va lue. 

• 1 

c 

used\ in place of the 

\ 
\ 
\ 

" 

- ~_ - ____ ......... __ , ____________ --__ -- __________________ ••• __ .,1"", .... _----

" 

j 

1 

, 
" ; 
1 

, , 



1 
! 

t ( , 

( 

t -_o. 

Page 70 

3.8 Data Ana lysls 

The data analysis was in accordance with the time series 

design of the study: "the essence of the time-series design i8 

the presence--of a periodic measurement proce8s on some group or 

. i n div id ua 1 and the in t r 0 duc t i 0,0 0 fan exp e r i men t a 1 cha n g e in t 0 

this time series of measurements. the. results of which are 

indicated by a discontinuity in the measurements recorded in the 

time series" (1). 

,p 

In this study, the periodic measurement process wall- the 

continuous reeording of aIl instances of Medical care for each 

individusl, st least from the begisnning of the pre-exposure 

period to the end of the post-exposure period. The measurement 

proeess was completely independent of any change in exposure. The 

discontinuity in the outcome measure was seen through analysis of 

the changes in frequency of visits to a physieian in a given 

time period. The firat analy~is inve~tigated any possible trends 

d!,;rer time, looking àt frequency of visits to a physician by 
1 

calendar three-month periods and year from 1977 to 1982, 

regardless of 'time of UFF! installat~n anq pre and post-exposure 
'\0 

periods which varied between individuals in the sa~ple. This can 

be se~n as an eco 1 ogiea 1 or group ana lys is. 

n 

The effect of the "naturai experimental" change (the, 

installation of UFFI in the home~ of these people), was 

investigat~d thtoough comparison of the frequency of visita to a 

physician in pre and post-expdsure periods. Sinee UFFI was 

- .-'-... ~-----------..,...--...., .~------------_. - -
• 
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inetalled .in different'.homes at different tilles, pre and post Q 

exposure p"eriods were different for each res~dent, and vere 

calculated as such to create an exposure index based on 

individual level information. An example of hov this analysis 

would work for each study subject ia seen in figure 3.4. Three 

month periods ~f measurement of utilization of medical care vere 

chosen as the shortest duration of interest: if exposure and 

response vere associated, the ef f~c t wou 1 d 

short time following UFFI insta~lation, 
literature review. Also, the Plau'ibility 

\ 

be apparent within a 

as 8u&g~sted by the 

of inferring an acute 

effect of exposure fs greatest immediately following the 

expo8ure. Analysis vas also ~arri~d out on frequency of visita 

- to a physician in groupings of three month intervals in to six 

months before and after exposure. The physician visit for the 
, 

examination required by the assi8tance program was subtracted 

from the p08t-exposure period for each resident. , 

• 

• 
, 

**'*1 
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l'or the lecond objective, the analy.ia va. ai.ilar to the 

initial ecological analYlia, thia tiae looking ~t pre and poat-

banning periods since the ti.~ of banning of UFFl on Deceaber 18, 

1980 was the aame for the total sa.ple. The ecologi~al analy.ia . 
of visitl to a phYlician by season and year was a180 used to 

compare utilization of aedical care by thi, .aaple to utilization 

by the general population of Québec for 1977 to 1982. and to 

utilization by the population of Montréal for 1982 (the on1y year 

for which regional data was publisbèd by~the Régie). 

To control for differential utilization of aedica1 care 

according to season, all pre and pOlt expolure cOlDparilons were 

sade at the correaponding tiae of year. Another threat to 

internaI validity in thi, atudy is the po.sibility of 

differential recording of sedical care over tiae, elpeciall)' if 

changes in the measure.ent procesa occurred coincident vith the 
\ " 

change in expo8ure. A audden change in recording of aedical care 

coincident vi th variab 1 e tilDes of init i.l expoaure ia un 1 ike ly. 

however; a graduaI change over time aay be more 1 ikely. Where 

this was apparent, the trend wal quantified in an atte.pt to 

differentiate between the effect of chanlea in the .e.aure_ent 

procels and the effect of th, natural "experi_ental" change. 

Descriptive statiaties were used to compare the frequenc)' of 

aelected diagnoses in the pre ~nd post expo.ure periode 
\'f 

(objective 3). and to aS8ess the proportion of reaidenta wbo 

remained exposed to UFFI as of March, 198~. 

r 

f -------- --------. __ .--------------------------+--.... _. 
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Por each objective, analysis of utilization of medical care 

for the total sa.ple, for females alone,' and for, males alone waa 

undertaken'. Anal'ysis by age groups was initiated but highly 

variable results emerged. lt was judged that these results had 

very little meaning due ~o the lack of statistical power becausè 

of s1IIall numbers; therefore, few age-specifie results are 

presented. 

Ali statistical tests were two-tailed self-paired t-tests on 

.ean differen~es, allowina for either an increase or decrease in 

frequency of visits to a physician.( The null hypothesis was that 

of no effect, Le., no difference in the outcome measure between 

the pre and post-expoaure periods and between pre and post-

ban'D.ing" per iods. A probability of 0.01 or 1ess of obtaining a .. 
differ~nce at least as large as that observed if chance alone 

vere' pperating waa taken 8S statistieally signifieant, although 

caution was noted because of the multiple comparisons being made. 

The sensitivity and public healtb (or cli~ical) significance of 

the results was evaluated through calculation of 99% confidence 

intervals for the .ean differences. 
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Figure J.l1 .srvolution of sampling frame. 
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Di.gr.. of principal functions .ssumed by the R681e de Ita.aurance-maladie 0 

to administer the Rlgime d'assurance-malad1e du Quabec, 1980. 

DUlt'UI of clle ,rtDdpal fuacc10U ueUMCl ~ die 11118 .. l ' ..... IIIIC..-..l.&taia CCI 
Pa1nl_Crate cb. U.ta •• ' ... uruc ..... ladJ.. du Qulbec 1,.0 • . 

1 Goal_ of b.u.lth •• nolce 

, l 
1 IlaboratloD of tha bealth poUcy aud of th. Ulia •• • ... Ilr~_.hlll., 

, ., ~l • 1 
, • 

1 
1 

1 
1 

1 , , .alOc1aû.oba betwe_ .on __ j 
aDd. praf_.1cm&l ... oe1ac1oDa ,-.----.-

D 
M:111u1at~ 
COllt:,ol Il 
payaaeDt 

at1011 ail 

Colltrol a 
payQeDt 

1U"1D; 

ftar 

D 
Evaluatio D 

o 
".A.K.Q. 

., 

1 

, 

\ 

r--

• 

~ , 
HN~Of~l iacrat1va JI1C'IIC , 

Icmu of prot .. - - 1 .. 4 .... , 
dODal,praedc:a , 1 1 , 1 Lava lap1adou - Acra __ u J t 1 
1 l '1 : r 
1 

J 
DiaplIDSat1n 

J 
- 1- 1 1 l' 0 

of .arne .. , 1 1 1 1 1 • .,~_J 

r 1 
, 

1 ---1 1 
1 

1 
1 1 

--j 1Ul1q of 1 1 , . 1 .ervieu 1 1 
Ver1f1cac1aa. 1 • " 

1 1 
of cha diapeu- r-' 1 

. 
.tlou f1;equ_cT ' l 

1 1 ,. ~ . " 1 D1ffudoa of 1 Elaboratiou of 1 caa1ys_ ad 
pa,...t zvJ. .. 1 1 rav 1DfonlAc1ou 1 . ,. , ~ 

. 
1 

~ 
1 •• 1 . 
1 1 1 

"corel of 1 1 
1 1 c 

1 prof ... ioaal.a, 1 1 
b_.flc1ari .. 1 1 1 1 1 an. e.cabllsh1l- , '-y-li J. _UI 1 

'. . 1 ,.. Aulyda of 

1 

+ ,.. Auly.1a of" , 
1IaD&,_t tacree of ~ 

1 J Val.idat1OD 1 l1li. a,n __ u 
\ : 1 - -.... -' • 

V.df1catiol1 V.r.f.ficad.oa of ap-
of autheDti- pUcabWty of pay-city .œ COIl- __ t rut, 
fomity 

1 

• , t 
1 Payeaac J 

~ 
. 1 Accumul&tioo of data 

SOU"8: Tnnslated frolll Statistlques annuelles 19", RAHQ, p.ll. 
u.~d vith perm~ •• 10n. 

l1li. fulf~t 

A 

c 

./ 

Auly.1a of avo-
1"t1on of co.t 
at th. U,ie 

l1li. ..4 

J 

, " 

... 



\ 

--

o 

r) 
''''"-'''' . 

---- --.--..,.- i!' d .. 
'-

Pigure ).4t Bxamp1e of analysis for one BUbject 

JIJUrU'I:B TJJe &ElUES CXHMISCJII JN 'nIU Kmll lNl'ERVMS 
~ 

.... Pœ • --;::::me period • ... Iœt-expoAEe p.dod • 
" 

'. "" 

, 
, ~: F 1 61 "1 i ~ 
fil 

_~_cL _~t 

Bl 
..... --I~ _. r;w:--I-~ 

f July 1 ~ J.Jan ,~l jJuly 

11uJ 1 1tN1M 'Mw ~q 
1 1, ..... l , , sep. ,DIe .~. l.lune 1Sept ,DIe 
• _---!------/ 1 1 1 1 

tftI 1JWtaUat.icll data 
. JUly l, 1979 

"i' 

l 
1 

Cl ! Dl A
2 

B
2 

1 

, AFrll .July 1 Oct M:_ luJ ,.,., 

Sept : DIe MIll: : .JwIe 
1 • 

3 yeara 9 .,n~h. 

1 

1 
f 
1 

C 1 Oz 2 • 
1 

E t f 6 1 H 
2 1 2 :2 t 2 1 , 

,"" .,., , 
1 MIll: 

'.-u 1 •• .r.. 1 1 
hb 1_ 1 , 
.... 1Jwa. , , 

~. . \ 
/" . ",1Q_~t 

'l'. 1"" ... 

A2 - Al 
82 - ~ .. C2 ~ ~ '-

Dz - D,. 
Ez - El 
F2 - Fl 
,62 -- ~ '"2 - "1 

.~ .. 

~ .~ ..... >é'\<~~ ...... "",t,1l .... ~~......:~~~.e..-"""~~~-'-

~ 

'. 

J 

• 

-"_._~ 



! . , 
r . . ' . 

(,J .... 

. , 

-Table ).1& . , 
BaJrp1e' sizes per group 1 for il ~tailéd test on proportions. Pl = O. OS . . 

1 

:2 Altm 0.99 0.95 0.90 0.85 

0.10 0.20 336 

0.15 0.01 337 '285 

0.15 0.02 300 252 

0.15 o , 0.05 345 251 

0.15 0.10 299 

0.15 0.20 250 

-
P t= proportion of merrbers of the ~ group, (post-exposure group) , 

who expu'ienoe the outcane beinq studied. 

1 

,1 

, ' ~, Flei ... ;n. (Usi!. Statistical.·Methcds toi: Rates and ~. 
secICXld edition. New -Yozk: Jdm Wlley am SOns, pp.35 2 • . 
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Table J.2. &llplinq fraœ, SëIl'pl.inJ int:ervals, am l'Il:IIbem of œsidents. 
rn- in systanatic satplinq, by age (10 year groups) and BeX. 

MLES fEMALES -
• che.en • living • in_ • in ~. living 

in Slllpling in" aapplimq . ...,1i.ng j in saapling 

l!!IflJ.DJ intmval lt:Ilt:X'&ü fmae Year of birth fx.a M:Xltr&l. interval. 
> 

-

excluded -. 28 69 1980-1983 54 21 exc1uded . , ~ 

20 5 102 325 1970-1979 284 101 5 
, 

23 4 92 215 1960-1969 244 96 4 

25" 4 76 196 1950-1959 292 124 6 

2l 5 ll1 275 1940-1949 374 163 7 

22 6 136 272 1930-;.1939 384 191 9 

21 7 151 336 1920-1929 436 221 10 -- J 136 22 5 113 2U 1910-1919 264 6 

21 2 32 95 1900-l909 109 42 2 

- exr:luded --1. "6 1890-1899 10 --L excluded --- - -. 177 - 843 '2002 ' ~4Sl 1097 .. 
} 

" 

: 

Total • of œsidents in ~ing frame:' 4453 
• of residents living in MI:lnt:r&ù:: 1940 

'-1 • of œa:idents dlœen in 
,systaNltic saJplinga , 351 
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. ! . ' 
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CHAPTZR POUR 

RESULTS 

ln thia chapter tne completeness of the data collection i • 

• 
reviewed, the sa~ple ia described tbrough summary atatistics, and 

re~ults of tbe analysis in order of ~be objectives are detailed. 

Discus sion, co'n~ 1 us ions, and imp 1 ~«?a t ions for furtber reseaJ;'ch 

follov in tbe final cbapter. 
~ 

4.J COlllpl,eteness of data colleétion 

337 residents from the total samplé of 351 (96%) vere 

included in the analysis (figure'4.1). This nUlIlber vas tèached 
, 

by inc luding a Il tho~se for whom their medicare number vas ),movn 

and cox:rect, and by excluding coding errors and those from non-
.' 

UPFI bomes, , , . as detailed below. 
" 

designed \or this study vas not 

C01l1pletion ofathe questionnaire 

~ecessar~ f'o~ inclusion' in ,th,e 
~ \ 

ana lysis, since the mean of known val~e8 was used fDr a total of 

44 0 ut 0 f 1 348- po 8 S i b 1 e val u e s ( 3·%) ,i n pla c e 0 fan y III î s 8 i n g 
,la, • .' 
• ~, u 

~alues rem~ining from ~ntervieV8 an~ queétiohnaire. not 

completed. 

, ' 

Of the total a:ample of 35'1 rèaide~t'B.,. § vere 'eKcl,tided ,. 

because of coding errors on the \iat rec~ived for sàmplin'g_ ' 
'. . 

Ide~tification code. did not correspond to ~ny files kept for. the \ 

araiatance progralll at the Centre de T~xicologie du Qu'b~c.· 

,Foll~v-up by telephone vaa attempted for the ~emainin8 346' 

" 

.}~ 
< 

·1 1 
, 
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J 

',1. 
S 

,-
'. J 

.. 

--_-----------"'-.,....~."!'j;,.\IIIII .. ll!IIlt4...,-~----;,..-.----_________ , __ .• · ________ 1 



., 

1 , 
f 

1 
* l 

'. 
f. 

. (,.,-;, 

i 

. . 

f 

Page 75 

res idents. Of these~ 3 refused to partieipate. 21 were not ,-
1 

contacted. and 320 residents and 5 relatives of deceased 

r e s ide n t s we r e e1) n tac t e d • T w 0 r e s ide n t s we r e ex c 1 u d e d f r o,m 

further analysis at this stage sinee they reported that the 

adjacent home and not their own dw~lling was insulated with UFFI. 

The study questionnaire was sent to 21 residents not intervieweâ 

by telephone. and 5 of these returued completed questionnaires. 

Time to complete th, intervi.w or questionnaire was estimated 

\ 
at 3 minutes. In total, 323 questionnaires for this study were 

comp leted for a follow-up of 93.5% (323/346)* (figure 4.2). ... 

4.2 Description of the samp ~e 

4.2.1-. ldentifyina_!ariables 

For the 337 residents included in tbe analysiç, final' 

gr 0 ,.., pin g 8 b Y s e x and b i r th' da te, k n 0 w nP~ for e ver y r e s ide nt, are 

seen in table y Unexpeeted errors (6- persons~for birth date 

on the original li8~ received for sa~pling were correc~ed by t~e 

residents tbemselves in eomp~eting the interview or 

* Of the 323 residents'who completed questionnaires, 301 (93.2%) 
gave their medicare number, whi le 14 (4.3%) refused. and 8 (2.5%) 
had lost the"ir card or did not respond with the complete number 
(.ee figure 4.3). For the 14 who refused, 12 residents were 
hesitant about quoting their number over the telephone, and 2 
res idents dee 1 ined ,for pers ona 1 reas·ons. S inee medieare numbers 
'r e r e a v ail a b 1 e f r à m t.h e 0 r i gin a 1 a s sis tan cep r 0 g r a m 
q"ue.stionnaire, asking for medicare numbers by telephone simply 
gav~ an idea of response,t~~nfo,rmation for future s tudies. Those 
who refused to give tbeir number but whose number was previously 
knovn were n~verthel~ss included in the analysis sinee the 
reside.nt had signed a consent form for use of this information 
for resea~ch. ~e~t~rs were sent t~ residents whose medicare 
was not known, and 1 rêturnèd this .number by mail. 

, . 

.1 . ... ----------------------~----------~----~t~;o----------------------~----------~----------------------.. ~t~. ---
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, . 
questionnaire. This caused some slight shifting of residents 

from one age group to another. 

In summary, following 7 exclusions for reasons detailed 

above, 344 ~esidents remained for potential inclusion in the 

&nalysis. Of these, however, medicare numbers, n~cessary for 

inclusion, were unknown for 3 and were incorrect for 4 residents, 

as identifièd by the Régie. Thus, these residents were exe luded, , 

leaving 337 residents for inclusion in the analyais. 
:.. 

4.2.2. Exposure variab!~ 

The range, mean, 'and standard deviation of the ~xposure 

var i ab les for the t 0 t aIs am pIe are 8 e e n in 0 ~ a b 1 e 4.2 t Th e ~~ 

~.!!.~~Sl ~i!!:. for 335 residents (2 missing value) was July 1, 

1970, with a standard deviation of about 9 and a half years. The 

range was from Jan. l, 1922 to June, 1982. 

1 

JuIy 3, 1979 was the mean date of UFFI installation for '323 

residents (14 missing values). Standard dev~ation was l!:.3ear and 
'. 

3 months, and thé range was from July l, 1971 to pecember Il,' 
, , , 

1980, seven days before UFFI was initially banned in Canada. 
" \, 
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The mean end-of-exposure 'date for 311 residents (26 missing 

values) was April 27, 1983 with a standard deviat;ion of just over 

9 months and a range of July l, 1980 tb April 1, 1984, when the' 
-'-

final interview was completed. 

Values for exposure variables for males and females 1n the 

samp1e were similar, and are se en in tables 4.~ and 4.4, 

respectively • 

For each of the 337 residents used 1n the analysis, 

individua1 pre and post exposure periods were calcu1ated, with 

the UFFI installation date as the division. The mean .E.!.~ 

exposure period for the sample (N=337) was 9 years while the mean 
(1 

.E.~~! ex.E.~~!.~ .E.~!.i~~ was 3 years and 9 months. The mean time 

period from th~ mean date of UFFr installation to the banning of 

UFFI on December 18, 1980 was 1 year and 5 months (five three 

month intervals), and the mean time period from UFFr instal~ation 

to the examin~tion for the assistance program was 2 year"'s and 7 

and a ha 1 f months. 

1 ~ 
4.2.3. Response variables 

For 335 residents (~missing values), the mean examination 

da t e' wa s Mar chI 7. l 9 8 2 (S D = 2 mon th s. 25 d a ys) • , The range W.ll~ 

" 
from Febuary 3, 1981 ta April 4, , 1983. 

/ 

" 
i , 
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4.3. Re su.!. ts of Ana lys is: O,h jecti~ 

Over 33,000 records of instances of Medical eare were 
. 

received from the Régie. In the first snalysis, the number of 

visits to a physician were arranged chronologically, and divided 

for a1'1alysis into three month ealendar periods, regardless of the 

date of UFFI installation for each resident. AlI eomparisons were 

seasonal; that is, months ,of one year were compared to the same 

mon t h s _-i n the pre v i 0 u sye a r • A t r e n cl 0 ver t i me 0 fin cre a sin g 

frequency of visits to a physician hecame apparent 1n aIl months 

of 1 9 7 9 in co m par i s o,n w i th 1 9 7 8, a t var yin g 1 ~ v e 1 8 0 f 8 ta t i s tic a 1 
o 

significance (table, 4.5). Mos t no tab ly, se 1 f-pa i red comparisons 

of Mean number of visits were statistieally significant st pÇO.Ol 

for t,he two periods of January,' February, and March, and of July, 

August, and September, 1979 as compared to the same months in 

1978. At this ecological clevel of analY8is, the increases 

coincided ~ith the majority of the distribution of dates of UFF! 

installation for the sample (n=337) (figure 4.4). An analysis at 

th,e ecological level for males.(N=169) and females (N=168) in the 

sample produced simil.ar results, as seen in tables 4.6 and 4.7, 

respectivel:r' This data is graphical1y represented in ~res 

" .. 
4.5 for ma l es and 4 .. 6 for fema les. 

Quantified, the trend over time from 1977 to 1982, and the 

notable increase from 1978 to 1979, in terms of the diffeuence in 

Mean number of visits to a physician (with reference to table 

4.5) can he seen as: 

1971 to 1978-(1918A + 1978B + 1978C + 1978D) - (l977A + 19778 + , 

1977C + 1977D)- 0.1 incre4se in mean visita to a physician from 
',. 
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1977 to 1978; 1978· to 1979"6.09-4.7=1.39; and 1979 to 1980m 6.24-

6.09"0.15. To investigate in particular the increase f'or 1979, 

the above equations reduce to: (l979A + 1979B + 1979C + 1979D) -

2(l978A + 1978B +1978C + 1978D) + (l977A + 1977B + 1977C + 

1977D), which quantify a particular effect Ln 1979 by subtracting 

from it the overall trend in the data. The result was: 6.09-

2(4.7) + 4.6= 1.29 mean visits to a physician for 1979 "above and 

beyond anY,apparent trend, representing an average increase per 

three month period for 1979 of 1.29/4= 0.3225 visits. 

A further analysis for objective one incorporated individual 

exposure information. For the sample of 337 .residents, self-

paired analysis of visits to a physician before and after date of 

UFF! iIJstallation, seasonally compared, showed no statistical~y 

significant changes in the four 3month periods (l year) after 

initial exposure to UFFI, as seen in table 4.8. This was in 

comparison vith the same periods in the year prior to exposure to 

UFF!. AlI but one difference (post minus pre) in me~·n frequency 

of visits were positive, repr~senting very slight inèreases 

following initial exposure to UFFI. J 

More than a year after initial exposure to UFFI, at 13 to 15 

months, the Mean number of visits was 1.46 (SD m 2.06), whi.ch vas 

'represented by a statistically significant (p=O.OOOl) self-paired 

increase over .the corresponding 3-month period at 22 to 24 

months before exposure. For three of the four 3-month periods in 

the second year following UFFI installation, mean differences in 

vis i t s t 0 a p h Y 8 ici a n we r e p 0 s i t ive and s t a t i 8 tic a 1 .1 Y 

_________________________________ ~d_. ______________ _ 1 
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8~gnificant, comparèd with the same 3-month periods in greater 

than one year before UFF! exposure. Thes~ results were 

replieated in the analysià of males aloue (table 4.9) and females 

aloue (table 4.10). 

1 n a na 1 y z i n g. the p 0 S 8 i b i 1 i t Y 0 fat y pel -1 e r r 0 r, 9 5 % 

conf idence inter v aIs were ca 1 c:!u la ted on observed mea n se 1 f-paired 

differenc~s in frequency of visits for medical eare. Re ,1 a t ive 1 y 

high staftdard deviations resulted in wide confidence intervals, 
b 

but the upper 1 imits for iucreases in frequeney were be low what 

was considered of clinical or public health significanee. 

The 

increases 

conc~rn arose that the statistically significant 
"".~ 

in mean nu~er of visita to a physician in periods 

greater than one ye~r post exposure may have been an artifact of 

the comparison of time periods further and further apart in time. 

This was espe<;ially possible given the results of the ecological 

analysi8. To address this concern, a further aualysis was 

undertaken eomparing aIl 3-month periods ('beyond one year post 

exposu~e to tbe same periods in tbe year just prior to UFF! 

installation. Resulta revealed no significant changes in the 

response variable for any of the 3-mont~ periods 2 years post 

exposure, eompared to the four 3-month periods 1 year pre 
\ 

expoaure (table 4.11). 

Tbis type of analysis for males alone (table 4.12) yielded 

iden t iea l resu 1 t s.('> For fema les, however. a margina l increase was 

still apparent at 19 to 21 months post exposure seasonall~ 

eompared to 4 to 6 8lontbs pre exposure (table 4.13). The level 

______ ~ _______________ • _______ •••• __ ~ ___ f __ ._ •• __________ ~ 



, 

( 

Page tH 

of probabi 1 i ty for this resu 1 t va. 0.0143. 

A compariaon with the population of l'sie beneliciar.a in 

Qu'bec in terms -àf 'u t iliza t ion of mec! ieal servie e s shows ~ tha t 

a mean increaae oecurred for each year from 1977 to 1980, as aeen 

in ta-b le 4.14 for ma 1 es and tab 1 e 4.15 for femalea. The largeat 

inerease was aeen from 1979 ta 1980, while a a1iabt decreaae wa~ 

recorded for eacb year after 1980. Number of visita per ae vaa 

not readily available from annual1y publ'ished atati.tica: 

in ste a dit bel' g i e cou n t, e d nu m ber a f a e r vic e a ( a c t s, a s d e fin e d 

in the methods section). 
~ 

For crude comparability, aince 'the 

number bf services per visit vas approxim'ately 1.55 (personal 

communication, P. Bo~sé), a aimple calculation ~howed that tbe 

approximate number of visits per reaident per year was 4.6 for 

beneficiarea in Quebec (table 4.16). Th~ higbeat number of 

visita was ae,en for 1980. A silllplified version of tabl.e 4.5 ia 

aee~_~j.Ijt table 4.17 to show that tbe average number of viaits per 

year for this aample of over S.S. vith the bighest amount per 

year a16~ occurring in 1980. vhile the gX'eatest incX'ease occurred 
~ 

from 1978 ta 1979 for tbis sample. The pattern of utilization of 

aervices in 1979 by age and sex groups for resident8 of Quebec i. 

aeen in figure 4.7. Al though these variab 1 es are important in tbe 

consideration of possible confounding effects, it vas judged ,that. 

age and aex ~roupa in this aample bad too fev aubject8 to permit 
J 

comparhon, crude or atandardized. 'Tbe highly variable reaul t. 

of tbe atte.pt ta sbov utilization by age and aex groups for thia 

aamp 1 e are aeen in fiaure 4.8. 

" - 1 .. 
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4.4 Re.u 1 ts of Ana lys is: Objec ti!!....! 

The arr~ngement of visits to a physician by calendat three­

.onth periods and year. regar.dles8 of the various times of UFF! 

installation for the residents in the sample. was used to test 

th e nu Il h Y po th e sis th a t th e b a,n ni n g 0 f U FFI 0 D De ce 10 ber 18. 1 980 

had no effect on utilization of 10edical care. The data from 

tables 4.5, 4.6, and '4.7 are seeen agai~ in tabl,es 4.18, 4.19, 

and 4 • 20 w i t h the d a t e 0 f ban n i n g "0 f U F? l, and are g r a phi cal 1 Y 

shown in figures 4.9 Csample). 4.10 (males), and 4.11 (females) 

to illustrate the pre and post banning months and years. The 

~irst pos,~ba~ning period of January. February, an~ M~rch, 1981 

was to the same months from the previou8 year, 1980, in 

the pre bannin p riod, and analysis proceeded in this manner, 

comparing a Il post exposure periods to the same pre exposure 

period to a limit of one year before the period when the ban was 

announced. No mean self-paired differences in number of visite 

to a physicj.an were statistically sig"nificant in this analy8i~ of 

337 residents. Mean differences,(post minus pre) ranged from -
\ 

0.069 to 0.312. while the lowe8t p-value was 0.20. 
J 

4.5 lte8u1t8 of Analysis: Objecti!e' 3· 

As detailed in the methods section, the R'gie receives 

complete diagnostic information from phy,sicians for about 60% of 

c laimed serv iees. This could result in 8evere bias 4S a result 

of differentia1 recording of diagnoses at diffe'rent ,times or, by 

different physiciana. This consideration and tbe fac t tha t the 

( null hypothesis of no effect of exposure was not rejected for 

t41 .. 
, t • -
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objectives 1 and 2, led to the judgement that analyais' of 
\ 

disgnostic distribution of visita for this sample befote and 

·after ~xposure would be meaning les8. Therefore, objective 3 wa. 

not fulfilled by this study. 

4.6 Reaul ts of Anallsia: Objecti!u 

As of March l, 1984, 79.3% (256/323; 2/323 no response to 

thia question) of the residents who completed an interview or 

questionnaire were still living in the home in which UFFI was 

installed. However, 178 (69.5% of .2561 removed the UFFI and 

continued to live in the saUle dwelling, while 8 reported making 

changes to reduce exposure to UFFI. These changes inclu4ed 

partial removal, blocking off of the UFFI, and installation of 

air exchaqge artd ventilation systems. The remaining 70 

residents <27.3% of 256) reported 'having made no changes to their 

hOJDe or to the UFFI in an atteJDpt to reduce exposure. This 

represented 22% (70/323) of the sample with complete follow-up 

who were sti 11 exposed to UFF'! in their homes as of Match 1, 

1984. 

By contrast, of the 323 residents who completed follow-up, 

6S (20.1%) lDoved away frOID the UFFI home as of March l, 1984. Of 

these, 41 (63.1% of 65) reported relllovins the ~FFI before moving 

avay, while 22 (33.8~f 65) reported .ovinS allay without 

re.ovina the UFFI. Ali~.ulta above for thia objective are aeen 

in figure 4.12 •. 

--- - ~ ··~·_·~---""'"":-------_.""'t"""q_i-~~--------------------
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'l'he re.identa who lIloved ••• Y fi'oa the hOlle .bere UPPI v.t 
. , ~" 

oriaina11y installed, regardle •• of vhether or p.ot they r,.oved 

or k.ept the UFP! before 1Il0Vi1l8. vere .sked direct 1y (the tecoud 
1 

to 1aat question in the questionnaire) if the move vas bec,uae of 
1 • 

UPPI. 36 residents (55.4% of 65) anawer~d affirlllatively,\vhile 

27 (41.5% of 65) lIloveel for other rea80na (~iaure 4.13). 

Pina l1y, aa the' last question of· the ques tionnaire, ail 323 

reaidenta vere askeel if they thought that UFFI effeeted their 

health or the health of anyone in their family. 211 reaUents 

(65.3%) anavered affirma tl ve ly, 78 (24.lX) s,llid that they had· ~o 

health problelDs a8lociated with UFFI, 28 (8.7%) vere uncertAÏn if 

health proble1Ds vere related to UrFI. anel 6 residents did Dot 

re.pond to thi. question (figure 4.,14). 
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Figuze 4.2, . 
Pl.cw chart of IIIIIPle, 
excl\l8lCaa, and • 
questiCD1ollil:e œsp:Ne 

e. 16 _ 
add:œsses 
unJa'IOWn -
or not 
rètÙrned 

21 
œsidents 
Berit. que&­
tionMires 

5 
oarpleted 
questia\­
MUes 

5 
relatives 

of decleal~ 
residents 
<Xlllt:act:ed 

2 
excluded: 
Not tJFFI 
hanes 

.. 
'.----:--

~Sl 
, Total 
Silrple 

346 
residents 

,Follow-up 
c:œplet:ea by 
t:ele(:bcne and 
aai1: 
323/346= 93.35' 

li 
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Fi'gure 4. J: Respanse ta aski,ng for RA.MQ number by 'telephane 
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Mean number of visits by 'season and Year. 
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Figurè 4.7: 
Mean number of medical services received by age and sex 

of all beneficiaries in Quebec, 1979 
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Mean number of visits, by age and sex, 
for 1979 
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Figure 4.12: Questionnaire response for exposure status 
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Figure 4.1)1 
Questionnaire response to reasons for moving 
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Figure 4.14. 
Questionnaire response to attribution of health problems 
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Table 4.11 
Description of JJ7 residents included in the analysis, 
by age (10 year groups) and sex. 

MALES FEMALEâ 

# included # chosen # chosen 
in in 0 in 

analys!§ §1!!!121ing Year of birth saml2ling 

16 20 1970-1979 20 
23 23 1960-1969 24 
24 25 1950-1959 20 
2) 2) 1940-1949 2) 
24- 22 19)0-1939 22 
2)* 21 1920"'1929 22 
17 22 1910-1919 22 
19 21 1900-1909 21 

" 

169 177 174 
Total # of residents chosen in systematic sampling = 351 
Total # of residents excluded from analysis = 14 
Total # of residents included in analysis = JJ7 (96%) 

* increase in number in statum due to corrections of 
birth datess errors on original sampling list. 

# included 
in 

analIsis 

21* 
23 
20 
20 
21 
20 
21 
22* 

168 

" 

.-.. 

" 

" 

.. 
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Table 4.21 

Value. of expoaure variables for total sample (N-337) 
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Table 4. JI 
r-a1UCII of e?qlOSure variables for males m.169) 

1 of KNOWN VALUES 
VARIABLE J!OTAL for anaLySlsl 169)' RANGE (yr/m/d) tf'1lN (yr/llv'd) 

OCCUPANCY DATE 167 192~1 1970/04/01 
1982/05/01 

DATE of UP'FI 163 1975/03/01 1979/08/01 
1n.taU.tion 1980/12/11 

!ND-of-EXPOSURE 153 198110l/01 1983/04/13 
DATE 1984/03/01 

" 

.... 

S'1'NIlMD DEVIATlCN 
(yrtmld) 

09/10/20-

a. 

01/01/24 

00/08/15 

., .... ~ ... ~I'l'~~ ,-

4 



.......... , 

\, 

VARIABLE 

OCCUPANCY DATI 

DATI! of UFFI 
1natd1.Uon 

END-of-EXPOSURB 
•. ,DATE 

t---

.j) 

Table 4.4: 
Val\Jell of expoeure variables for fanales (tr-: 168) 

1 of ~NOWN VALUES 
(TOTAL for ana1yslst 168) 

1~ 

160 

151 

" 

RANGE (yr/m/dl ~I"M (yr/m{d) 

1934/01/01 1970/09/28 
1981/ll/0S 

1971/06/01 1979/06/04 
1980/12/11 

1980/06/01 1983/04/11 
1984/03/01 

STNO\RD DEVIJ\Tlœ 
(yr/nVd) 

09/00/22 

01/04/11 

00/09/28 
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Table 4·5: 
Visits to Il phys1chn (1) by nason and year, 1977-1983, 
and seasona1 eomparisoils to prev10us year, toUl salllple 
(N:331) 

Mean number 
1977 of visfts 

A 
B 
C 
0 

1978 

A 
B 
C 
0 

197iJ 

A 
B Average date of 
C UFFI installation 
0 

1980 
A 
B 
C 
0 Date of banni ng: 

,Dec. 18, 1980 

1981 
A 
B 
C 
0 

1982 
A 
B 
C 
0 

1983 
A 
B 
C 
0 

A: Janulry. Februllry, MArch 
BlE April, Hay. June 
C. July, August. September 

1.06 
1. 25 
1.15 
1.14 

1.11 
1. 22 
1.04 
1. 33 

1.'58** 
1. 51* 
1. 42** 
1.5B* 

1.69 
1. 62 
1. 35 
1.5B 

1. 70 
1. 55 
1. 40 
1. 43 

1.65 
1. 36 
1.19 
1.69 

1. 45 
1. !l2 
1.11 
1.14 

D. October. November, Dect!llber 

Standard 
Deviation Nun~ 

1.77 229 
2.73 234 
1. 86 248 
1 :80 251 

1. 83 251 
1. 61 252 
1. 76 254 
2.64 269 

2.18 271 
2.05 277 
2.16 281 
2.53 292 

2.91 296 
2.54 298 
1.99 302 
2.41 315 

2.60 116 
2.19 317 
2.44 322 
2.21 322 

2.33 321 
1. 86 317 
1.88 296 
3.42 263 

2.32 247 
2.48 238 
1.99 158 
2.68 104 

(1) As defined by vlsits to 1 physicien for Iny of the fo110w1ng services: 
consultations, f!l(al'lS. dfaqnostie lIets. rad1010Qie aets; psychiatrie treat­

Ments. surgica1 lets. surgiea1 assistance. aneasthe51a-reanin~tion. 

* p ~0.05J . 
- p SO.Ol 1n cO!npartson with Silme sellson in prev10us year only. 

*** p sO.OOl 

____________ 1' • __ K~_ .. _I ...... Il._ ...... ___ _ 

/--
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Table 4.6: 
V1sits to a physician (1) by season and y~ar, 1977-1983, 
and seasona1 compar1sons t~ previous year, males (N z169) 

Mean number Standard 
1977 csf vHits Deviation Number 

fi 1.04: 1.71 114 
B 1. 32 2.46 116 
C 1. 37 2.07 126 
0 1.13 1. 61 127 

1978 
A 1. 20 1.83 127 
B 1.16 1. 78 127 
C 1.12 1. 96 ---"'-- ~ 27 
0 1.21 1. 66 - 136 

1979 
A 1. 38 2.27 138 
B Average date of 1.601* 2.35 139 

C UFFI installatlon 1. 64 2.58 139 
0 1.67** 2.30 144 

1980 
A 1. 81 3.57 145 
B 1. 60 2.3l 146 
C 1. 53 2.23 15.0 0 
0 1.65 2.60 156 

1981 
A 1. 61 2.36 156 
B 1. 37 1.92 158 
C 1.46 2.93 161 
0 1. 39 2.22 166 

1982 
A 1.67 2.36 164 
B 1.36 l.fl4 163 
C 1.23 1.92 152 
0 1.55 ~. 3.B6 134 , 

< 

1983 "!)o 

A 1.42 . 2.18 125 
B 1.48 2.60 121 
C 0.7::1. 1.26 80 
0 0.79 1.54 52 

A: .!anuary, February, March -: 
B: Apri 1 • Hay, June 
c. July, August. September 
o. Oetober, Noyember, Oecember 
(1) As defined by visits to a physidan for Any of the fo'\..1owing services: 

consultations, exams. diagnostic aets, radiologie aets, psychlatric treat­
ments, surgieal lets, surgieal assistance. anèasthesia-reanimation: 

* {! :liiO.05{ , ** p =-0.01 1n comparison with same season in previous year only. 
*** p sO.OOI 

" 1; . ,) ~ 

_____________ ......" .... ____ - ___ -, __ .........-.-~ ____ ... _ .... r ___ ... ___ .. ~)tr~~ _ _" 
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Table 4.7: 
YiSlts to a physician (1) by season and year, 1977-1983, 
and c;p.asonal comparisons to previous year, Females (N:168) 

Mean number Standard 
1977 of vislts Devlatl0n Number 

~ , 
A 1.11 1. 83 114 
8 1.21 2.99 117 
C 0.95 1. 59 121 
0 1. 18 1. 99 123 

1978 

A 1. 06 1. 85 123 
B 1. 33 1.0 124 
C o 99 1. 55 126 
0 1 55 3.43 132 

1979 

A 1. 79" 2.06 132 
B Average date of 1. 45 1. 70 137 
C UFFr installation 2.24*" 1. 63 141 
0 1. 51 2.75 147 

1980 
A 1. 59 2.10 150 
B 1. 72 Q..76 151 
C 1. 22 l.n 151 
0 1. 58 2.20 158 

1981 
A 1. 81 .2.82 159 
B 1. 78 2;-A2 158 
C 1.39 1. 84 160 
0 1. 51 2.20 155 

1982 
A 1.67 2.31 156 
8 1. 43 1.92 153 
C 1.20 1.84 143 
O· 1.91 2.90 128 

1983 
A l. 55 2.47 121 
8 l. 59 2.36 116 
C 1. 51 2.47 78 
0 1. 50 3.44 52 

A: January. February. March 
B: Apri 1, May. JUlie 
C. July, August, September 
D. October, November, December 

(1) As defined by*visits to a physician for any of the fol10wlng services: 
consultatlons. exars, diagnostic aets, radioluQfe aets, psychiatrie treat-
ments, surgi cal acts, .surgleal assistance, IIneasthesia-reanimation. 

* p :s0.05 if 
in comparison with same season in previous year only. ** p sO.Ol 

*** p :s0.001 

/1 

1 
0 

\ 
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Table 4.8: 

Visits to a physician (1) before and after date of UFFI 
installation] in 3 month intervals. seasonally compared. 

Comparison Mean of self-paired 
Time interval (inclusive) visits Mean number of differences in 
o = date of UFFI installation (post-pre) visits (S.D.) number of visits (S.D.) Number 

22-24 months before E(pre) 0.93 (1.67)*** • 285 
19-21 months before F 0.94 (2.52)* 291 
16-18 months' before G 1.10 (1.87) 293 
1)-15 months before H 1.02 (1.73) ** 2~8 

10-12 months before A(pre) 1.26 (2.80) )05 

7-9 months before B 1.44 (2.68) )09 , 
4-6 months before C 1.19 (t. 88) 317 
1-) months before D 1.28 (2.18) ))) 

--------------~----------------------------------------------------------------------------------

1-) months after A(post) 1.28 (2.19) 0.07 (2.89) ))7 
4-6 months after B 1.)5 (2.07) -0.0) (2.70) , JJ7 
7-9 months after C 1.41 (2.27) 0.25 (2.38) 3J4 

10-12 months after 0 1.35 (2.41) 0.09 (2.43 )" 334 
1)-15 months after E(post) 1 .46 ( 2 • 06) *** 0.55 (2.14)*** 333 
16-18 monthe after F 1.35 (2.06)· 0.)7 (2.89)· ))2 

19-21 monthe after G 1.)6 (1.95) 0.26 (2.)7) )29 
22-24 monthe after H 1.42 (2.05)** 0.39 (2.18)** 319 

• piO.05 ] •• pSO.Ol 
* •• pSO.OOl 

as compared with sarne months for corresponding comparison vieite (post minus pre) 

(1) As defined by visits to a physician for any of the following servicesl consultations. 
exarns, diagnostic acts, radiologie acts, psychiatrie treatments, surgical acte, 
surgical assistance, anesthesia-reanimation. 

(S. O.) 'Standard deviation. 
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Table 4.91 
Vfsft5 to a physfclan (1) before and after 
date of UFFI lnstal1atlon ln 3 month Intervals. 
seasonal1y adjusted. Men {N:169} 

Thte !nternl (!nc1us!vd 
CIIIIIfI.rhon 
v\sHI 
(polt-" ... ) 

Me.n "Ulllblr of 
Sltvteec (S.O.) 

Me.n of ,.If-p.lrtd 
dl Herencn 1" NUlltblr 

lllen Q. d.t. of UFFI Inst.JI.tlon nUMb ... 0' s ... vlcl' (S.D.) 

~ 

2Z-Z4 IIOnthi betar. 

19 }1 IIOIIthl b.tor. 

16-1S IIOnth, befare 

Il-15 IIOnths b,fa ... 

10-12 ItIIntM bero", 

7 -9 IIOnths b.for, 

"-6 IIOnths b, 'Oi"' 

I-l -oRthe b,fore 

1-' IIQnthl .ftl" 

4-6 ~thl .ftlr 

7-' IIOIIthl .fte .. 

10-12 IIOnth, .rter 

Il~IS IIOIIthl .fter 

16-IS IIOnths ,'tli" 

19-11 .onth, 1ft, .. 

22-24 .onths Irt ... 

• l'. () (l'j 
.'piOOI 

ps 0 001 

Evr. 

F 

Ci 

H , 
Ap .. e 

B 

c 
o 

Apost 

1 

C 

o 

[post 

F 

G 

H 

1.04 (1 73}'" 

o 82 (1.72)* 

1 09 (1 81) 

1.08 (1.85)* 

1 36 (3 451 

1. 34 (2.39) 

1 36 (2.14) 

1. 37 (2.30) - .. . -
1. 34 (2.38) 

1. 46 (2 25) 

1 48 (2.25) 

1.49(284) 

1.55 (2.20)'" 

1 36 (2 20)· 

1. 33 (1 89) 

1.51 (2 t'QI· 

---
0.077 (3 Sa) 

a 210 (2 78) 

o 175 (2 28) 

o 139 (2 50) 

o 573 (2 38) 

o 408 (2 22) 

o 240 (2 40) 

o 459 (2 41) 

143 

147 

147 

151 

155 

157 

160 

167 

169 

169 

168 

168 

168 

168 

166 

160 

(1) As deflned by vlslts to a physlclan for sny of the followlng services. consultations. exams. 
diagnostic lets, radiologie acts, psychiatrie treatment5. 5urg!cal lets, surgical assistance. 
aneasthesia-relnlmatlon 

(S 0 ) Standard devlatfon 

" 



~ 

, 

T(~ int.rv.1 (Inclu~ive) 
O. d.le of Uffl (nst.ll.t(on 

Z2-Zt MOnth, lleror. 

19 II MOnth, btro,. 

li-IS -cnth' llefo,. 

ll-lS IIOnths ·bdo,. 

10-12 IICInth. be'or. 

7 -9 _nths b.(a,.. , 

4-6 IIOnth, "for, 

,-, _ths llero,.. 
- - - - -

1-) IIIOnths Irt.r 

4-6 IIIOnth, .'tlr 
7-' IIIOnths .ft.r 

10-12 IIOnlh, Ift.r 

1l-15 IIIOnths .fter 

t6- 18 MOnt", .ner 

1'-21 IIOnln, .fttr 

'Z-24 MOnth' If ter 

• p f 0 os 
.. Il 0.01 

••• pSO.DOI 

, 

Table 4.101 
VI~lt! tn 1 r~y\lclftn (1) belore .n~ a(ter 
date o( urrl l"sl .. lI.tlon ln 3 II10nth Intery.h, 
'."on.lly adJusted Uomen (N.168) 

CqtwI)t\ri son Me.n of s.I'-p.lred 
dl Herence, ln Vlel te Mean numbt!r of 

(posl-pre) viai te (S D.) number oyiai te (S 0 ) 

Epre o 89 (1 64) •• 

F IIS(lI7) 

G l1t(191) 

H 00 (1. 64)· 

Apre 1 22 (1 nl 

B 1 SS (2 96) 

C 1.01 (1.!>6) 

0 1.23 (2 08) - - - - - - - - - - - -
Apost 1 25 (1.97) a 027 (2 Il) 

8 1.30 (1.89) -0 l?4 (l 6Z) 

C 1.34 (2 29) a 327 (Z 47) 

D 1 2 J (' 89) a OH (2 J.?) 

[post 1 .36 (1 86 l" o 479 (1 96) 

F , .38 (1 94) o ZI~ (J 45) 

G 1.44 (Z OZ) a.l?4 (l 43) 

H 1 U (1 96)· a 319 (1 95) 

-

NUlllber 
.ome" 

142 

144 

146 

U7 

ISO 

152 

lV 

166 -
168 

168 

166 

166 

HiS 

164 

16] 

159 

(1) As de'tn~by wl$lts to • phyS!CI.n (or Iny of the followlnq servtce\ consultltlons. el.ms. 
dl.g"o~tl' .ets. r.dlologle Ict!. p\ychl.trlc lrellments. surgleal lets. surgleal Assistance • 
• nel\lhe\I.-relnimatlon. 

(S 0 ) St.ndard devi.tion 

~ 

-
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'l'a bl e 4. 11 : 
Visits ta a physician (1) before and after date of UFFI 

installation, seasonally compared in 3 month intervals ta limit of one year pre-exposure 
(N::))?) 

Time lnterval (inclusive) Comparison Mean number of Mean of self-paired 
Oc date of UFFI installation visits visits (S.D.) differences in number Number 

(post-pre) of visits (S.D.) 

10-12 months before A(pre) 1 . 26 _ (2.80) 305 
7-9 months beiore B 1.44 (2.68) J09 
4-6 months beiore C 1.19 (1.88) 317 
1-3 months beiore 0 1.28 (2.18) JJJ 

-------------------------.-------------------.----.---------------------------------------------------------
1 

1-) months after A(post} 1.28 (2.19) O.O? (2.89) 
4-6 monthe aiter B 1.)5 (2.07) -0.0) (2.70) 

7-.9 months alter C 1.41 (2.27) 0.25 (2.38) 
10-12 months after D 1.)5 (2.41) 0.09 (2.4) 

1)-15 menths after E(post) 1.46 (2.06) 0.24 ().OJ) 

16-18 months aiter F 1035 (2.06) -0.09 (2.95) 
19-21 months after G 1.)6 (1.95) 0.19 (2.22) 

22-24 months after H 1.42 (2.05) 0.13 (2.48) 

(1) As defined by visits to a physician for any of the following services: consultations, 
exams, diagnostic acts, radiologie acts, psychiatrie treatments, surgical acts, 

surgical assistance, anesthesia-reanimation. 
(s. D.') Standard deviation. 

337 
)J7 
3J4 
JJ4 

JJJ 
JJ2 
)29 

319 

1-
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Time interval (inclusive) 
o. date of UFFI inst~11ation 

10-12 months before 

7-9 months before 

4-6 months before 

1-3 months before 
- - - - - - - - - -

1-3 months alter 

4-6 months after 

7-9 months after 

10-12 months after 

13-15 months after 

16-18 months after 

19·21 months after 

22-24 months after 

-

Table 4.12: 
Visits to a physician (1) before and after date of UFF! 
installation, seasonall~ compared to one year pre 
exposure. Males (N=169J 

Comparison 
visits 
(post-pre) 

Apre 

B 

C </J 
-r --

Apost -

B 

C 

0 

Epost 

F 

G 

H 

Mean number of 
visits (S.D.) 

1.36 (3.45) " 

1.34 (2.39) 

1. 36 (2.14) 

1.37 (2.30) 

- - - - -
1.34 (2.38) 

1.46 (2.25) 

1.48 (2.25) 

1.49 (2.84) 

1.55 (2.20) 

1.36 (2.20) 

1 .33 (1. 89) 

1. 51 (2.20) \ 

Mean of self-paired 
differences ; n 
number of visi ts 

- - - - - -
0.077 (3.50) 

0.210 (2.78) 

0.175 (2.28) 

O. 139 (2.50) 

, 0.239 (3.67) 

0.0191 (2.60) 

0.00 (2.30) 

O. l 08 (2.39) 

-y 

(S .0. ) Number 

155 

157 

16Q 

167 

- - -
169 

169 

168 

168 

168 

166 

166 

160 

-

\ 

- - - -

(1) As definèd by visits to a physician for any of the following services: consultations. exams. diagnostic acts 
radiologie lets. psychjatric treatments, surgical acts, surgical assistance, aneasthesia-reanimation. 

, __ (IC;. n \ C::t"nl'i" .. ,t ,t .. ,'; "t;nn 
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lime 1nterval (inclusive) 
o. dite of UFFl installation 

10-12 months before 

7-9 months before 

4-6 months before 

1-3 months before 

- - - - - - - - - - -
1-3 months after 

4-6 months after 

7-9 months after 

10-12 months after /' 

13-15 months after 

16-18 months after 

19-21 months after 

22-24 months after 

~ 

Table 4.1 JI 
Visits to a physlcian (1) before and after date of UFFI 
installation, seasonally compared to one year pre 
exposure. F~males (N=168) 

Compar1son 
visits 
(post-pre) 

Apre 

8 

C 

0 

- -
Apost 
B 

C 

0 

Epost 

F 

G 

H 

-

Mean number of 
vis i ts ( S • D. ) 

1.22 (1. 92) 

1.55 (2.96) 

1.01 (1.56)* 

1.23 (2.08) 

- - - - -
1.25 (1.97) 

1.30 (1.89) 

1.34 (2.29) 

1.23 (1.89) 

1.36 (1.86) 

1. 38 (1. 94) 

1.44 (2.02)* 

1.44 (1. 96) 

-

Mean of self-paired 
differences in 
number of visits (S.D.) 

- - - - - - - - -
0.027 (2.13) 

-0.224 (2.62) 

O. 327 (2.47) 

0.037 (2.39) 

0.196 (2.18) 

-o. 187 (3.32) 

O. 422 (2. 11) * 

0.217 (2.66) 

Humber 

150 

152 

157 

166 

-
168 

168 

166 

166 

165 

164 

163 

159 

* p ~ 0.05, in comparison with sarne months in year before exposure 

:::,.-.... 

- - - -

(1) As defined by visits ta a physician for any of the following services: consultations. exams. diagnostic acts 
radiologie aets, psychiatrie treatments, surgieal acts, surgical assistance J aneasthesia-reanimation. 

I~ n ("" ..... _..1 ................ .: ..... ..:""., 
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Table 4.14. 
Change in Lh\:! numb<..:r o[ fnt.!ùlc...tl services by IMre inhabitants, 
(aooording te age). 1977-1982. 0Uébec. 

~CE CROUP (years) 

YEARS 
1 
undcr S S-l ,1 lS-24 25-34 35- ·l·t 45-54 55-b-t 

977-78 .24 .13 .13 .17 .15 .23 .32 

978-79 -.05 .20 .15 .01 .03 -.03 -.09 

979-80 .36 .15 .17 .19 .22 .32 .60 

980-81 -.51 -.06 -.06 -.06 -.10 -.14 -.09 

981-82 .24 -.34 -.04 -.14 -.04 -.09 -.06 -

l>. 1977-8~ .28 .08 .34 .16 .26 .30 .67 

Source: statistisues annuelles 1977, RJU.1Q, pp. 17 and 48. 
SLdtistigues annuelles 1978, Rl\MQ, pp. 19 and 55 . 
Statistigues annuelles 1979, Rl\MQ, -pp. 31 and 81 
Statistigues annué11es 1980, Rl\MQ, pp. 31 and 75 
Statistiques annuelles 1981, RA~1Q, pp. 33 and 84 
Statistiq~es annuelles 1982, Rl\MQ, pp. 30 and 86 

~-. 

,... """ ~. ",,~~"'J."'-~~ .. 
/"-

65 c.lnd Total MeanA 1 

over . 
.68 2.05 • 256 

.69 0.91 .114 . 

1. 43 ).44 .4)0 

-.60 -1.62 
1 

-.20) 

.08 -0.)9 -.049 

i 

2.37 4.46 .558 1 
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Table 4.15: 
Change l.n the number of meù.u':c.\l :;,<..:lV.LCu::; by Female lllhab1.tants, 
(according to age). 1977-1982. Québec. 

~GE GROUP (ycars) 
~ undcr'S S-14 1 lS-24 2S-34 35-44 45-54 55-64 65 and 

over . 
977-78 .20 .14 .21 .29 .23 .45 .35 .73 

978-79 .13 .38 .21 .25 • a 7 -.15 -.07 .39 

979T80 .36 .21 .31 .31 .36 .44 .54 .94 

980-81 -.51 -.01 .02 -.16 -.12 -.08 -.06 -.14 

981-82 .17 -.03 -.06 -.34 -.13 00 .02 -.02 

419 77-82 • 35 .71 .68 .36 .'44 .66 .78 1.90 

/--< // 
~ 

/' 

Source: Statistiques annuelles 1977, 
Statistiques ~nnue11es 1978, 
Stat1stiques annuelles 1979, 
Statistiques annuelles 198~, 
Statistiques annue11e~ 1981, 
Statistigues annuelles 1982, 

Rl\MQ, 
RJ\MQ, 
RJ\MQ, 
Rl\MQ, 

RAMQ, 
RJ\MQ, 

pp. l 7 and 4 B • 
pp. 19 and 55 . 
pp. 31 and 81 
pp. 31 and 75 
pp. 33 and 84 
pp. 30 and 86 

" 

....... ~<..~~ ~.r_ ...... ~ 
.~ , 

Total Mean 4 

2.60 • 325 

1.21 .151 

3.47 .434 

-1.06 4 -.133 

-0.39 -.049 
. 

5.88 .735 
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Table 4.16, * . Approximate number of visits per resident per year 1977-1981 for Quebec 

"---
l.2Z1 .tm .1.2Z.2 - 1.2.§.Q .l2.§.1 .0. 1977 -81 

4.)0 4·50 4.65 4.90 4.85 0.55 

* number of Medical serv~ce~(1.4 : 1·7) : approximate number of visita 

Sourcel statistiques annuelles 1981. RAMQ, p. 57 

.. 

1 

1 
~ 

.. 
'" 
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1977 

1978 

1979 

1980 

1981 

1982 

( 

1 
~.---- -

·l'aD.Le '+.17: 

Vi si ts to a physician b~ season and :tear, and change in 
. visita by year. 1977-19 2. 

Mean nUP.lber 
of vis! ts (1) 

A 1.06 <# 

B 1.2.5 
c 1.1 :s 
D 1·14 

4.60 

A 1.11 
B 1.22 
" 1.04 .., 
D 1'12 

Total 4,70 .1977-78 = 0.10 

A 1·58** 
B Average date of 1·51 * 
C UFFI installation 1.42** 
D ~.59* 

Total .09 61978-79 = 1.)9 

A 1.69 .. i( • 

B 1.62 
C 1·35 

. 
D ~.58 

Total .24 la 1979-80 :: 0.15 

A 1. 70 
B 1·55 
C 1.40 
D ~.4l 

Total ..08 à19BO-81 = 0.16 

A / 1.65 
B 1.)6 \. 
c 1.19 1 
D 1.62 

Total 5.89 1.1981-82 = -0.19 

A • J anuary • F. br'llary , Jlarch 
l! • April. May, .June 
C • J I.l~y. A\.lCIla-t. Sept •• ber 
D • Octo ber, Nov_ber. o.enber 

• P~.OS} •• n.o. ", ~n coa~iaon with .... IIOn-ths 

? 

-~--------------.,.,. --... -... . - .... ~ .. ~ .. , ... _.,.._._._-



{ 

Table 4.18: 
Visits to • physleian (1) by season and year, 
'and seasonal comparfsons to previ ous year 
(";337) 

Me.n number 
1977 of visits 

A 1. 06 
B 1. 25 
C 1.15 
D 1.14 

1978 

A 1.11 
B 1. 22 
C 1. 04 
0 1. 33 

1979 " 
A 1.58** 
B Average date of 1.51-
C UFFr installation 1.42** 
0 1. 58* 

1980 
A 1. 69 
B 1. 62 
C 1. 35 
D Date of banning: 1. 58 

Dec. 18, 1980 

1981 
A 1. 7Q 
B 1. 5'\ 
C 1. 40 
D 1. 43 

1982 
A 1.65 
B 1. 36 
C 1.19 
0 1.69 

1983 
A 1.45 
B 1. 52 
C 1.11 
0 1.14 

A: Janu.ry, Februlry, Mlreh 
8. Apri l, l'tay", June 
c. July, August, Septetnber 
D. October. Novelllber, Ili!cellber 

St.lhdard 
DeviatIon 

1.77 
'2.73 
1. 86 

• 1. 80 

1. 83 
1.61 
1. 76 
2.64 

2.18 
2.05 
2.16 
2.53 

2.91 
2.54 
1. 99 
2. oU 

2.60 
2.19 
2.44 
2.21 

2.33 
1. 86 
1.88 
'3.42 

2.32 
2.48 
1. 99 
2.68 

1977-1983, 

Number 
229 
234 
248 
251 

251 
252 
254 
269 

271 
277 
281 
292 

296 
298 
302 
315 

H6 
317 
322 
322 

321 
317 
296 
263 

247 
23" 
158 
104 

(1) As defined by vislts to cl physlehn for .ny of the following services: 
consultations, exeMS, dlaqnostie lets,' rldioloqie aets, psychiatrie treat • 

• nts. surgie.1 aets, surgie.1 usistanee, aneasthesia.reanhloltion. 

- p SO.Ol ln c .. rison wHh sa. season ln prevtous ye.r only . * p so'OSJ 
• - p sO.DOl Î 
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Table 4.19: 
Visits to a physician (1) by season and year. 1977-1983. 
and seasonal comparisons to previous year. males (N.l&9) 

Mean nUlllber 
1977 of viSlts 

" 1. 04 
8 1. 32 
C 1. 37 
0 1.13 

1978 

Il l • 20 
B 1. 16 
C 1.12 
0 1. 21 

1979 

A 1. 38 
8 Jlverage date of 1. 61 * 
C UrtI installatlon 1. 64 

0 1.67·-

1980 
A 1. 81 
8 1. 60 
C 1. 53 
D Date of banning: 1. 65 

Déc. 18. 1980 

1981 
A 1. 61 
B 1. 37 
C 1. 46 
0 1. 39 

1982 
A 1.67 
8 1. 36 
C 1. 23 
0 1. 5S 

1983 
A l. 42 
8 1. 48 
C 0.73 
0 0.79 

A: January. February. Harch 
8: April, Hay, June 
C. July, August, September 
D. October, November, Decetnber 

Stdndard 
lJevlatlon NUllluer 

1.71 114 
2.46 116 
2.07 126 
1.61 127 

J. B3 127 
1. 18 J 27 
1. 96 0 127 
1.66 136 

2.27 138 
2.35 139 
2.58 139 
2.~O 144 

J. 57 145 
2.31 ]46 
2.23 150 
2.60 156 

2.36 156 
1. 9 2 1 SB 
2.93 161 
2.22 166 

2.36 164 
1. 84 163 
1.92 152 
3.86 134 

2.18 125 
2.60 121 
1. 26 80 
1. S4 52 

(1) As defined.by visits to 1 physiEian for any of the fol1owing services: 
consultations. exams. diagnostic lets. radiologie acts, psychiatnc treat· 
lllents, surgiea1 lets, surgiea1 assistance, aneasthesia-reanimation. 

* P :iO.OS} 
•• P :iO.Ol in cOIl1parison wllh same season in previous year only . 

••• P sO.OOl 

----- -.--_ •. -...... _-----

!:l;; 



Table 4.20: 

Yisits to ~ physician (1) by season and year, 1977-1983, 
and ~p.asonal comparisons to previous year, Females (N:168) 

Mean numbèr 
1977 of v1sits 

A 1.11 
B 1. 21 
C 0.95' 
D 1.18 

1978 

A 1.06 
B 1. 33 
C 0.99 
D 1. 55 

1979 

A 1.79** 
B Average date of 1. 45 
C UFFI Installation 2.24* 
D 1. 51 

1980 
A 1. 59 
B 1. 72 
C 1. 22 
D Date of banning:~ 1. 58 

Dec. 18, 1980 

1981 
A 1. 81 
B 1. 78 
C 1. 39 
D 1. 51 

1982 
A 1.67 
i 1. 43 
C 1. 20 
D f·91 

1983 
~ 

(~ , 
\ A 1. 55 

B 1. 59 
C 
D 

A~ January, February, March 
B: Apri 1. Hay, June 
C .. July, August, September 

1. 51 
1. 50 

D. October, November. Oecember 

'" 

Standard 
Dev;atlon Number 

1. 83 114 
2.99 Il;"J 
1. 59 121 
1.99 123 

1. 85 123 
1. 42 124 
1. 55 126 
3.43 132 

2.06 ,132 
1. 70 137 
1. 63 141 
2.75 147 

2.10 150 
2.76 151 
1. 72 151 
2.20 158 

2.82 159 

" 2.42 158 
1. 84 160 
2.20 155 

2.31 lS6 
1.92 153 
1.84 143 
2.90 128 

2.47 121 
2.36 116 
2.47 78 
3.44 52 

(1) As defined by vislts to a' physician for any of the fol1owing services:) 
consultations, exars, dlagnostic acts, radioluQ1c acts, psychiatrie treat~ 
ments. sur91cal aets, surgleal assistance, aneasthesia-reanimation. ' 

" P :liO.OS} *. P :S0.01 in comparison wH h same season in previous year ooly. 
.. *. P :li0.001 

:. 0 

- --------. --, ~ ----

" 
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CHAPTER FIVE 

DISCUSSION 

In this chapter, results are reviewed while discussing 

methodological issues such as the valid_~ of the medical care 

data base and possible bias issues. ~A1~o discussed are the 

use fui ne s S 0 f me d i cal car e d a t a bas es, the pot e n t i a l for the" t i me 

series design in investigating environmental hazards, and sorne 

implications of the results. 

This study showed an ~ncrease ~n utili--zà-tion of medicai 
( 

services following the average date of UFFI installation. with 

no further analysis, if an inference was drawn of an association 

between exposure to UFFI and increased use of medical services, 

the investigator would have fallen intO' the trap of an ecological 

fallacy. The apparent correlation between variables.at the total 

sam,ple level was not reproduced between variables at the 

individual level, based on each resident's exposure and response 

periods. Analysis using individual exposure times showed that the 

pattern of utilization of medical services before and after 

~ . 
exposure to UFFI remained virtually stable. No statistically 

significant increases or decreases were apparent in visits' to a 

physician for males or fema1es within the first year fo1lowing 

UFFI exposure, seasona 11y compared. The reason why there is an 
1 

in cre a sei n me d i cal se r vic e s 0 ver t i me f rom 1 9 1. 8. __ ~ 1 9 7 9 and no t 

from any 0 the r yea r to the nex t rema i ns open to specu 1 a t ion. For 

the general population of Quebec, "a similar incl'rease ia seen fro .. 

1979 to 1980, and not from 1978 to 1979. 

( 

1 

, 

-
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The b,anning of UFFI on Decemher 18,1980 also had no 

apparent effect on utilization of Medical services, as might be 

expected if utilization patterns 

influenced by media coverage \ud 

of the exposed population were 

governmental action. A National 

Cancer Institute survey revealed that "most frequently reported 

sources of information about cancer were magazlnes, newspapers, 

and television" (6). ThlS is probably also true for sources of 

acute health effect information. Studies done following the Three 

Mile Island crisis revealed slight increases in utllizatlon rates 

during the year fo llowing the cris is (2). These increases were 

attributed ta distress and not to Any measurable physical health 

impact. At Three Mile Island, people who were upset during the 

crisis tended to be high utilizers both before and after the 

crisis. In the present study, although the majority of residents 

perceived 

either did 

health ~roblems whiéh they attributed ta UFFI, they 

sa in retrospect, or these perceptions did not lead to 
ç 

an iocrease in utilization of medical ,services. Also, for many 

people who applied to the assistance program, the motivation may 

have been financial aince almost 25% of this sample said that 

they did not attribute Any health effects to UFFl. 

/ 
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In analyzing the possibility of a type II error, upper 

limits of 95% confidence in~ervals were not judged as 
\. 

significant, fr&m a clinicai or public heaith point of view. 

However, the sensitivity of the analysis wouid have been improved 

by Iooklng at office visits while excluding hospital vlsits, and 

by an analysis of the frequency of diagnoses for this sample, 

before and after exposure, if adequate diagnostic records had 

existed. 

One uniq'ue aspect of this study was the use of a health care 

data bank, allowing for assessment of utilization of medical care 

before and after a known environmentai exposure. This represents 

an improvement over published studies where healtb effects were 

measured invariably through retrospective self-reported symptoms. 

The use 0 f tlh e me die ale a r El da ta b a 8 e e 1 i m i ~~a t e dan y po 5 S i b 1 e 

biaa ln subjects' reporting behavlor and provided investigators 

with a more 'objective health measure. However, it is possible 

that the se records may themselves have thelr own biases, and the 

issues of reliability and validity must be addressed. The Regie 

publishes annuai reports, but they do not deal extensively with 

these issues. independent studies were found on Quebec's 

system, and since checks of the validity and reliability of Regie 

records were beyond the scope of this project, evidence 'las 

80ught from similar pre-paid healtb insurance plans. Some 

exce lIent research on tbe Manitoba Heal th Services Commission 

data bank. a similar system to the Regie's, has shown that the 

fee-foro-service administrative scheme 'privides valid data on 

tota l patient-phYllician contact (3.4). Simi lar research on 

-
L _____ _ 
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Quebec's medicare system is needed. 
-' 

Several advantages are apparent when using a health care 

data base. The flexibility of the records permits the 

investigation of outcome measures which vary in time for each 

study subject, a design which May not be possible without the use 

of a data base. Benefits are also derived from the ability ta 

look at relatively long periods of follow-up, the wide range of 

applicab"ility of utilization data Including for cost analysis, 

and from the availabllity of population based health care 

Informat1.on. Other important utilization concepts, such as an 

flepisode of illness" (5), are more easlly approached ln a data 
g 

base than from private medlcal records for example. There 1.S a 

need to explore the posslbilitles for longitudinal :J research 

impllclt ln data base 1.nfOrmatlon. 

Sel e C t ion b i a sin the con tex t 0 f t h i s s t u d,Y bec 0 mes a 

problem when attempting ta generalize the results to the entire 

population of Montreal residents who were exposed to UFF! in 

their homes. Among those excluded from our sample were residents 

who ended their exposure (by whatever means) before the 

as s i 8 t a'n cep r 0 g r am wa S 0 f fer e d. It is possible that these 

residents were a more severly affected group, and that their 

utiliEation of Medical services may have increased follpwing 

ex.po8ure. Use of a randoœ sample of aIl exposed' residents would 

have answered this question, but this sample proved impossible to 

ob ta in. Excepting tbis group, we would expect that our results 

of no evidence of a short term effect of public health 

significance would apply to the majority of Montrealers exposed 

-
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to UFF!. Hovever. al vith previous studieB, it is impossible to 

eati.ate the incidence or prevelance of health problems among the 

entire population exposed to UFF!. If this question is deemed 

relevant, more studies with large sample sizes and objective 

health outcomes are needed to verify these findings. 

One fina 1 issue warrants discussion, and that is the design 

of th i-B s tu d y • Time series comparisons of the incidence of 

vi.its to a physician characterize th~& design as a longitudinal 

cohort Btudy. The literature review of UFFr suggested that an 

acute health effect vould be apparent vithin veeks of initial 
, 

exposure. For this type of design, statistical inferences of 

attributing an effect to a particular exposure are most 

convincing during the period directly followiog the exposure. A 

graph in eampbell and Stanley (1) shows the 
1 

strength of 

as.ociation which can be inferred betveen exposure "x" and 

various patterns of response using this type of stu~y design 

(figure 5.1). AIso, the fact that exposure periods differed for 

eacb resident obviate the main threat to the internaI validity of 

this study. That i., if an effect of exposure vas apparent~ a 

causa 1 inference rests on the exclusion of coincident "expo.urea 

and aIl alternative hypotbeses external to the study design wbich 

.ay account for tbe apparent hea 1 tb effect. Througb compari.on 

of pre and po.t expo.ure period$ that vary in calendar time 

betveen study .ubjects, an apparent effect could be more .trongly 

attributed to tbe particular expoaure being inve.tigated. ln tbe 

ca.e of our .tudy& outcome va. aeasured independently of aoy 

c ban a e • i 0 exp 0 sur e • v b· i c b bel p e d t 0 a t r e n g t ben d e a i a n a Il d 

\ 

-
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inferences. 

The strengtbening of the time series design brings me to the 

more general contention that this uncommonly used design with 

time series compar160ns is particularly suited to the 

investigation of newly introduced environmental agents. This 

design bas been used extensively in the social sciences, and more 

recently in looking at utilization rates before and after 

hysterectomy. Cursory discussion of this design i5 found in 

educational research texts ~uch as in Campbell and Stanley (l) , 

but it is not weIl recognized for epidemiologic research. Among 

its attributes are that it i5 relatively simple, inexpensive. and 

quickly conducted. Exposure periods may not always be known and 

may not vary for study 5ubjects. but there are other as yet 

unexplored ways to improve this design. The ideal study of this 

type would compare a random sample of exposed and uaexposed 

groups drawa from a population type regi~try. The ever 

increasing array of environmental eontaminants both inside and 

outside the home presents epidemiology with the challenge of 

improving the design and analysis of time series studies, and 

adding it to the roster of research design possibilities. 

" An important responsibility of the epidemiologist LS to 

realize that research -: may have pol itical or regulatory 

Llllpl ieations. One politieal question which remains to be 

ansvered is that of recommending. in the light of these results, 

if the ban on UFFI should he mai,ntained or rescinded.· It is the 

opinion of this investigator (only) that the ban on use of UFFI 

___ -_ ~ ______ --.-.-- ________ ~ ___ "~ __ # __ h_-..*. ,..~ ___ ,.. ____________ .. 
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in Canada should continue until tbe time when strict regulationa 

for its proper use can be enforced at the provincial level. 

Possible regulations could include registration of installers, 

conditions of UFFI application, and probibiting the use of UFF! 

in inner wall cavities and in wood frame buildings. In fact, 

many other home insulation products of high quality and 

relatively low coat are readily available. Although any short 

t_erm health effects seem negligable, long term effects are not 

knovn, and interactions with other chemieals may be important 

especially in "tight" ~omes and offices which are sealed for 

supposed energy conservation. Uncertainty ia everpresent as a 

-condition under which regulatory bodies must make decisions; and, 

if an error is to be made, it should be made on the side of 

caution • 

----- ~-~--------.--------~-------_.--"-------------
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To suaaarize, ve cao cooclude that utilization of aedical 

services was apparently not influenced by exp08ure to UFFI, or to 

t. the ban n i 0 g 0 f--11 FFI. for th i 8 g r 0 u p 0 f Mon t r e air e s ide n t 8 0 f U, FFI 

home 8. lt is clear, however, that the majority of re8id~nts, at 

least in retrospect, associate some health problems with their 
" 

exposure to UFF!. These reported he al th prob lems are not 

reflected in visits to a physician, and ve can on1y apeculate 

from a public health point of view that perhaps the alleged 

problems are Dot serious enough to warrant the utilization of 

medical services. Since obtaining a sample of ail Hontreal 

residents exposed ta UFFI was not possible. inference to this 

population must be made vith caution. 

( 

\ 
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Figure 5.1: ~ 
&..""m;! Fos:lble Outccme Patterns frcrn the Int.rOO.uction cf an Exper~nt:al \-a:...i.­
able élt P~J.nt X into a Ti1œ Series of ~!easurE::rents, °1-03 , Except fer D, the 
0,-0;- gciLb is the same for aH tirne s~ries, .... 'hile t.~e legitirnaC".:I of l.n[errir.g 
a:l e:fc-ct varies wiè.ely, being strcnçest in A and B, anà totaHy unj~ci fix:' 
in f' 1 G, an.d H, 

SOurce: C~rnpbell, DT and Stanley, JC (19631. Exoerlmental and 
Qua51-Exce~lmental Desians for Research. Chlcago: Rand 
Mc~ally and Co., p.38. 
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Review of the Health Effects of Urea-Formaldehyde 
Foam Insulatton 

KRISTAN A L'ABBE AND JOHN R. HOEyl 

D~pa,/m~n/ of Comml/n/II lIea/lh. Monl,eu/ Gellt',a/llmpllal, and Departmen/ of Epld~mlO/og\ 
and Hea/lh. McGII/ UnHt'rw)', 1597 l'me ,henll/' W~.lI, Monm;a/. QI/t'bt'c IIJG IB3. Canada 

Recelved March 6. 1981 

Conl~nu Inl,od/l(/Ion UFFI Properlles UrFI Cllrrent S,Ialflj Mt'uslI't'lIIenU Fo,m· 
aldeh)de Effecls oh SAin, MI/coli.! Membrunt'.!, and Am,aH Laboralory slUdlès Con· 
trolled human ~tudle\ Case reports l:pldemlOloglc slUdles UFFI Efje( Il on S/..lfIrMU( "''' 
Munbrun~s. and AirwQ)s laboratory study Case report l:pldemlOlog.c stud.es Polen/lal 
MUlal/en/cIl) -Carrlnog~nl( IIy Formaldehyde and cancer Laboratory ~Iud/Cs Formai 
dehyde and cancer Epldem.olo~lc stud.cs U Ffi and cancer Laboratory studles dnd CdSC: 

repon~ l'olen/lai T~"I/{)gt'nlCII\ IIf Formaldelr}dt' L..borator} stud.c, EpIdemIOlogie 
study Gondlls",n 

INTRODUCTION 

Much controver~y eXtsts over the health cffeCI5. of urca-forrnaldehyde foam 
tnsulatlOn (UFFI),z and 10 many lO5.tancc~. the IOformatlon reachmg the publi-C 
has very 1IIlIe sClenltfic basls The cxtent to whlch !>ymplorn!> fell ln the homc 
can be attnbuted to the presence of UFFI IS a majdr po ml of contçnllon Several 
mvestlgators have suggc5.ted that formaldehyde cmanallon frorn UFFI and. con· 
sequently, formaldehyde concentrallOm 10 the aIr of ùwelhngs rnay be the mam 
cause of the alleged heallh problems Sornc studles IIldlcate, howcver, that form­
aldehyde rnay not be responslble, and that other prc'iently unknown IOgrcdlcnt5. 
or sorne undefined mteraction!> of chemlcals III the home may be the cause of 
these putative health effects A revlew of Ihe pertinent hteraturc wIll serve to 
dispel mlslOfonnatlOn and to estabhsh a framework for future research 

Epldemlol~ic studies glve the most dIrect cVldence of the potcntlally dcln­
mental healt'fi effects of UFFI, and several studles have now been conducted 
Indirect eVldence can be provlded by epldemlologic sludlc!> on oecupatlonal ex­
posure to urea-formaldehyde and formaldehyde-contrumng manufactunng pro­
cesses Labo..atory, studles on the tOXIClt~, mutagem~lty, and potenltal carcmo­
gemcit)- of urea-formaldehyde ~nd rclatcd products provlde further es~entJaI in­

direct evidence for human health effects, Although epidernlOJoglc investIgations 
are more hkely than Jaboratory studles to renect the complexlty of real hfe SIt­
uatIOns, such as the mteractlons of vanables ln the home envIron ment , sever .. 1 

1 To whom repnnt requc515 should be addrnsed Dcpartrnent of Commumty Health Montreal 
General HOSPItal, 1597 PIRC Avenue West, Montreal, Quehec, H3G IB3. Canada 

2 AbbrcvlaUons uscd UFFI, urea-fonnaldehyde foam msulatton, CHIP, Canawan Home In,ulallon 
Program, FEV l' I-sec forced explratory volume, FVC. forced vllal capactly. SMR standard mortallty 
ratio, DeME, bl~(chloromethy\) ether, DEN, dlclhylnllrosamtne 

2046 
OOI3-93S 1/84 $3 00 
~ C 1914 by ~ Pte .. Inc: 
AlI n,I". ol ~ • any rorm rc_ 
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studles of both types are necessau 10 arnve al defimllve statements on the health 
effects of UFFI. 

UFFI PROPERTIES 

UFFI IS made from a resm of water, urea, and formaldehyde whlch IS mlxed 
on site of installatloI} wlth an aCld calalyst and a propellant, usually compressed 
au, to form a foam whlch IS pumped Into resldenttal and commercial b\laldlOgs 
lhrough small holes (18, 35) The ex.act formulation of UFFI can dlfIer between 
commercial products smcc man y dlfferent cbemicals can be used as calalysls, 
deodonzers, and fire-retardants (54). Desirable because of ItS resistance to heat 
loss (hlgh R value) and the low cost offormaldehyde, UFFI has been extenslvely 
applied 10 northern Europe and North America, with an 3cceleration ln use cor­
respondmg to the worldwlde "energy COSIS" of the mld-1970s Esrunates of the 
number of homes insulated wlth UFFI are 500,000 ID the United States and 
~OO,OOO 10 Canada. 

Questions of the extent of pO~!>lble tOXIClty of UFFl hdve becn r31!>ed as a 
public health issue, wlth the noIJon thdt gaseous fonnaldehy,de emanatlon from 
UFFI was causmg health problems Even under ideal conditIons, small amounts 
of formaldehyde emanate from UFFl ln the hardemng (cunng) process whlch 
usually lasts about a ,week after Installation The concentratIon and duratlon de­
pend on several factors, tncludmg the quahty of the InstallatIon process, the 
quabty and age of the foam ingredIents and bUilding con,tructlOn matenab, and 
the air tempe rature and relative humldlty at the time dunng and dftcr InstallatIon 
(2, 12, 35). In conventlOnal homes where formaldehyde is detected. UFFI IS 

probâbly the primary source, whereas ID mobtle homes and ln many new con­
ventjonal homes, the extensive use of partic1e board contnbutc!> most to these 
concentratipns (14- 16) Of the esttmated 3 billion kilograms of forrnaldehyde 
producod in the United States m 1978 (76), half was used in synthettc rcsin pro­
duction (57). These urea-formaldehyde, phenol-formaldehyde, and.acetal resln!> 
are used primarily as adheslves ln plywood and particle board Other commercial 
products contaimng.mlmmal amounts of formaldehyde mclude permanent pre!)s 
c1othins, paper products, shampoos, cosmetics, cigarettes, some medlcahons, 
and fuels (lI, 23, 77). 

Although formaldehyde exposu,r.e IS ublqUitous, addittonal concern over poten­
liaI health huards has arisen becàuse of the widespread use of UFFI for home 
Insulation. If formaldehyde or other as yet unidenhfied agents resultmg from 
UFFI are health hazards then many people will be affected 

UFFI CURRENT STATUS 

RecommendatlOns for the reduction ln the occupational standard for formal­
dehyde exposure from 10 to 1 ppm in any 30-min samphng penod were made In 
the Umted States m 1976, based on the irritant effects of formaldehyde (57) 
Following prelaminary reports dunng the 16th month of a 24-month study on 
formaldehyde-exposed rats whlch revealed carcinogenic potential (17), UFFI as 
a source of formaldehyde was imphcated and temporarily banned on December 
17, 1980 in cânada (36). Following extensive review of UFFI, the ban was ex-
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tended ln October, 1982 (65). On January 13, 1981, the U.S. Consumer Product 
Safety Commis!>ion Issued a prospecltve ban where cnactment was under state 
jurisdlctlon (20).1 Consumer ald was establ1~hed, such as the "UFFI Information 
and Coordination Centre" ln Ottawa, and remedlal measures for the redm::tion of 
formaldehyde concentratIOns ln the home were suggested (75). In Canada and the 
Umted States several local and federal government bodies undertook formalde­
hyde measurements ln homes of concerned occupants. 

This revlew beglns with a description of the method of measurement of form­
aldehyde concentf<ltlons and the results of avallable household !.urveys. Subse­
quently, the putative health effects of formaldehyde and UFFl are revlewed with 
attentton glven to study methodology Lastly, we dlscuss the potentlal mutage­
ntClty, carctnogemclty, and teratogeniclty of formaldehyde and UFFI 
Throughout, we concentrate on the health effects of UFFI and refer the reader 

--.J.Q the extensive hterature avallable on formaldehyde 

MEASUREMENTS 

Formaldehyde concentrations ln the air are usually measured by the chromo­
trop le aCld method, or a modificatIOn of thls method, whlch u~es Impmger!> for 
formaldehyde absorption from a known volume of air (57) Thl!> method produces 
repeated measurement levels wlthm ±: 5% at 0 8 forrrtaldehyde ln air (3), and has 
a detectlon hmlt of about 0.0\ ppm (64) Housc preparation whlch controls fOI 
vanatlons 10 emanatlOn of formaldehyde, ventilatIOn, lemperature, and humldlty 
has been utlhzed for Improved precIsIOn ln measurement (3, 66) 

Two surveys u!>mg the chromotroplc acid method glve an indicatIOn of leveb 
offormaldehyde ln dwelhng!.. Concentrations of 0 064 tq 1.8 ppm, wlth an average 
of 0 5 ppn1. were measured ln 23 dwelhng!> In Denmark, where parltcle board 
wlth urea-formaldehyde glue was the major source of emanatJon (3) In Fmland, 
186 measurements m 65 dwellmgs were recorded, with an anthmetlc mean of 
029 ppm, and a range of 0 01-0.93 ppm. main sources were parlJcle board JO 61 
homes, UFFI JO 3 homes, and glue 10 the wall panel of 1 home (58) These levels 
can be compared to reported atmospheric levels rangmg from <0 005 ppm to 0.06 
ppm, the latter near industnal sites and JO heavy smog (lI). 

ln the' largest study to date, indoor and amblent formaldehyde concentrations 
were measured JO and adjacent to 2400 homes in Canada (66) The survey involved 
100 houses selected from among those whose occupants complained of serious 
health efTects to the ferleraI UFFI Information C;oordination Centre (66, 81). From 
this sOurce and from provindal records, an addllional 700 homes msulated with 
UFFI were selected. Lastly, from Canadian Home InsulalJon Program (CHIP) 
files, Iwo groups were selected: 1200 homes JOsulated with UFFI, and 400 with 
other types of IDsulation, the latter group comprismg the "con\rol" homes used 
for comparison. Measurements made ln 125 homes were Judged to be of poor 
quality, and these homes were excluded from the analysls. Table 1 sh~ws the 
results of this survey and summarizes formaldehyde concentrations reported in 
other studies 

In the Canadlan survey, concentrations of formaldehyde were shghtly lower 10 

contrQ.l homes than ln homes witb UFF!, and hlghest levels were found in homes 
1 Sec NoIes Added ln Proor, No 1. 
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TABLE 1 
FORMALDEHYDE CONCENTRATIONS IN HOMES 

Com;cntratlon of formaldehyde (ppm) 

UFFI 
Residents "complained" Canada 

Washington 
Residents did not "complain" 

UFFI information &: Canada 
provincial records 

CHIP" files Canada 
No UFFI 

CHIP files Canada 
Other 

Particle board Oenmark 
Mainly particle board Finland 
Residents "complained" Minnesota 

(mainly mobile: homes) 

Residents "complained" Washmgton 
(moblle homes) 

• CHIP Canadlan Hbme Insulation Program 
b Not reported. 

No of 
dwelhngs 

IOQ 

39 

651 

1146 

378 

23 
6S 

_b 

334 

Xof 
maxlInum of 

Anthmetlc X readmgs 

o 139 0174 

- b _b 

004 0048 

0054 0.067 

0034 0.042 

0.5 - b 

029 - b 

b b -

_b 

t Values below 0.01 could not be determined and the upper limlt of the range was reported only as >0.2. 
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Range 

<0.0)- >0.2~ 
<O.I-~1.0 

<001->0.2' 

<00)- >0.2' 

<0.01-0.2 

0.064-1.8 
001-093 
0.24-10 

(mean values 
range) 
0.03-177 

Reference c: 
:>;l 

no trl 

t 
'Tl 

66,81 0 
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of resldents who complamed Age of UFFI (tJme sm ce In!>tallatlOn) ln the se homes 
IS assumed to be at least 1 year, and formaldehyde concentrations wcre probably 
hlghest dlrectly after m~tallatlOn Age of home, al50 negatlvely correlated wllh 
formaldehyde concentratIOns, was not reported 

The use of a consistent mea!>urement technique, hou se preparation, quahty 
control, and a group of me,lsurements for companson takcn m home~ wlthout 
UFFI mmlmlze potentml bla~ However, the method of hou~e selectIOn '"dS not 
random, reasons for exclusIOns were unc\ear, the teChnlLlclnS takmg the mea­
surements were not bhnded to the type of msulatlOn, and the report does nol 
mc\ude re~ult!> of staltstlcal tests for an mdlcatlon of the \Igmficance of the mean 
dlfferenccs The Issue of health cffects of UFFI was not addressed m thl'> study 

FORMALDEHYDE EFFEQTS ON SKIN, MUCOUS MEMBRANES, 
ANDAIRWAYS 

It is c\ear that acute exposure to hlgh concentrations of formaldehyde, for 
example 14 ppm (71), results ln mucous membrane ImtatlOn of the eye!> and upper 
respiratory tract. Odor from formaldehyde can be dèlected by most people at or 
below 1 'pm (13), and the lowest detectable odor has becn reported at 0.04 ppm 
(60) Studles relatmg to exposurcs above 1 ppm have been summanLed and rc­
vlewed (42) We here rcvlew studles of the ImtdtlOn, tolerance. and sensltllatlon 
followmg exposure to low concentrallons of formaldehy<ff EVidence related to 
carcinogemclty. mutagenlclty, and teratogemclty IS revlewed ln a later sedlOn 

Laboratory Studles 

The mechamsm by whlch alrbome formaldehydc causes IrritatIOn may be slm­
ilar to that ~f suifui dloxlde whlch stlmulates bronchlal Irritant ,receptors (Il) 
Other me(jhal1lsm~,lSuch as an Immunologlcal reactlon, have also heen postulatcd 

1 • 
(9, 48). Mechamcal stimulatIOn of nerve endJng~ hy formaldehyde ha~ been re-
ported in al1lmal studles. Il IS dlfficult to know," however, If thl~ IS a rcsult of t 
direct stimulatIOn by form~hyde. or the result of mteractlons wlth other Irn­
tants in the envlronment."A'uch as ozone or amy+ alcohol 

Repeated exposures of small groups of ml ct:' to rormaldehyde cau!oed rcactlon!> 
In the upper resplratory tract (42) A hnear do~e-respome relation was shown 
between the loganthm of the concentratIOn. of formaldehyde and the net decrease 
In resplratory frequency. the latter bemg a charactenstlC mca!.ure of ~ensory 
IrntatJon When mlce mhaled formaldehyde, maXimal rcspome was rcached 
within a few mmutes, and after thlS, short-term tolerance to expo~ures below 1 
ppm developed This accomodatJon was lost. however. after a 1- to 2-hr mter­
ruption of exposure:'The mimmal detectable lm tant effect occurred around 0 5 
ppm of- formaldehyde, and repeated exposures produced no pathologie errect 
Through quantitattve models, the authors relate these results from animais to 
humans and suggest that the threshold hmlt value for occupational formaldehyde 
exposure should be reduced to 0.1-0.3 ppm. The then CUITent level of 3 ppm m 

, .8 hr had been estabhshed following observatIOns on a workmg population who 
may have developed tolerance to the irritant effects of formaldehyde exposure 
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Controlled Human Studœs 

StudJes on the Imtatmg effecb of low concentratlon~ of formaldehyde-'have 
shown that onset and seventy of Imtatlon to the eyes and nose "-ere a functlOn 
offormaldehyde concentratIOn and contlnulty of exposurc E}e. nose, and throal 
ImtatlOn was found 10 be dlrectl}' proportlOnal to formaJdchyde concentr.dlom. 
(JO, 79) ln one study. although contmuous expo~ure was more Imtalmg to the 
eyes than dlscontlnuous exposure, the opposite WdS truc for nose ImtalJon (79) 

Dunng d 5-hr exposure 10 formaldehyde concentrdtlOns of 0 24 ppm, lm talion 
was reported by 3 of 16 SUb)eCIS, (4) As concentratIOns mcreased to 1 6 ppm. 
number of SUbjeCIS afTeeted hkewlse JOcreased. but 6 of 16 subJects had no eom­
plamts For ail 16 subjecls. ablhty to perform mathematlcal lests was not affeeted 
by formaldehyde cxposure These studles sugge~1 Ihat toleranee to odor (60) and 
adaptatIOn to formaldehyde (79) may develop dunng prolonged e xposure. whlle 
illustratmg vanablhty ln mdlvldual susceptlblhty (4) 

Contact dermatJtls IS common 10 mdustnal settmgs usmg formaldehydc. and 
sensltlzatlOn after prolonged exposure can result m eczema (34) Allergie der­
matitls has been reported after exposurc 10 formaldehyde (30) ln skm scnsltJ­
zallOn expenment~, dlluted formaltn (37% aqucous formaldchyde) was found to 
be a potentJally strong scnstllzcr whleh showed a dose-response relatlonshlp (51) 
The prevalence of positIve reactions to skin patch testing wlth formaldehyde 
increased wlth Jnereased exposure duratlOn (24) 

Case Reports 

A 32-year-old pathology resldent was descnbed a!> havlOg acule symptoms. "'-__ 
such as eyc and no!>c IrntalJon. headaehcs. and sore throat, followlOg cxposurc 
to formallO t37% solutIOn of fOlmaldehyde) (46) Another case was reported 10 
develop ohypersensltJvlty pneumomllts after formaldehyde exposu.re (62) 

• 
EpIdemIologIe Sil/dies 

EpIdemIologie studles citcd as eVldence for the health cffeets of UFFI ha~e 
focused on a wlde range of exposures to formaldehyde and related prO<1ucts. 
ConjunctJvaJ IrritatIOn. eye teanng. and lower resptratory tract symploms wcre 
reportcd followmg exposure to phenohe resin (phenol-formaldehyde) fumes JO a 
small sam pie of productIon hne workers JO an acrylic-wool fiUer manufactunng 
plant (68). Forty-elght employees with past or present exposure to the productIon 
line (formaldehyde concentratIOn eslJmates of 0 40 to 0.80 ppm) were compared 
to workers who had ne ver worked on the production line SubJects re~ponded to 
symptom questionm'ures and underwent sets of five pulmonary functlOn t~sts at 
the beginning and end of the work week. ASSOCIations wlth exposure wefe found 
for symptoms of excessive cough and/or phlegm and decrcased FEY"FVC ratio 
after adjustment for smoking, slatisltcally significant only wh en comparing the 
presently exposed more than 5 years exposure group (n '" 1 5) to the ne ver­
exposed control group (n = 15), This result suggested chronic airways obstructIon 
as an effect of prolonged exposure'. Despite the high proportIOn of acute efTects 
reported, no significant decreases in pulmonary function were apparent over the 

. ,.. 
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workday or workweek Study hmlLatlOn~ whlch the authors dcknowlt:dge Include 
small exposJ,!re group~, the use of formaldehyde e~tlmates, occa~lonal e\pu~ure 

.' "-
of almosf eve-ryone 10 the plant and the use of a cro~s-sectlOndl deMgn ln at-
temptmg to asse~~ chronlc lung dlse~e 

On the presumptlOn that vl~ual test~ may be a more semlhve parameter of the 
etfects of formaldeh)de expo!>ure than re~plratory med~ure~, 83 \\-orkers ln a 
wood productIOn plant (dverage fonnaldehyde coneentrdtlons of 06-0 9 ppm) 
were studled (78) AJthough workers wlth chronle expo~ure attnbuted thelr eye 
symptoms to thelr work, the frequency of these symptoms was not greater com- " 

• pared to those les~ exposed, accordlng to work histones Al5o, cxposure to 
formaldehyde had no nouceable effect on vlsu.d tasks, te!>tcd before and after 
an 8-hr workshtft 

ln a Ure manufactunng plag't, 52 of 68 \\-orkers known to be dlrectly exposcd 
to phenol-formaldehyde re~~ns were compared to one group of 50 'Wor~ >, 

matched mdlvidually by sex, race, age, and shlftJob who were n.po!>ed to rubber"-\ . 
stock but not to the resm ln queslton. and to a !>econd group of 55 control workers \~ , 
selected at random from the total worker population (28) Symptom questlon-
natres and baselme lung functlOn lests were admmlstered. and 19 resm-exposcd, 
16 rubber-exposed. and 19 control w.orkers underwent lung functlOn tests before 
and after work Of the measured pollutants, parllculate levels were hlgh. mean 

-formaldehyde concentratIOns were 0 05 ppm for the reslO-exposcd group, ànd 
0_02 and 004 ppm for the rubber-expo~ed and control group~ re'ipcctlvel y AI­
though excessive symptom reports and decredsed explfatory f10w rale~ for thmc 
wllh low lung volume~ were sfatl,>tIcaJly slgntficant for the re~tn-expo .. ed group. 
results covld not be associated wlth formaldehyde Indeed. the dlfferences 10 

mean concentratIOn" of formaldehyde to whlch the groups were expo!.ed were 
Dot statlstlcally slgmficanL 

Exposure to formaldehyde fumes from the use of aqueous formaldehyue ha~ 
been the focus of three studles of embalmcrs_ ln a study of SIX Detroit Jrea funeral 
homes, formaldehyde concentratJOns ranged from 0 09 to 5 2fl ppm. wlth the 
maJority below the recommended ceihng concentration of 2 ppm (44) ThiS study 
dld not measure health effects_ A mail survey of 80 Los Angeles embalmers asked 
about symptoms felated to fonnaldehyde exposure on the Job (61) Of the 57 
individuals respondmg. 31 were dassed as asymptomatlc. 9 a~ havmg acule bron­
chltlS related to thelr work, and 17 as havlOg chrome bronchllls_ InterpretatIOn 
is not poSSible because of the absence of a companson group and Information on 
exposure levels or work practices 

A questIOnnaire WdS admmlstered to \05 of 112 hcensed white male embalmers 
in West Vlrginia, and pulmonary function tes~s were taken by a volunteer sample 
of 99 (47). The prevalence of !=hronic bronchitis and decreased pulmonary func-
tion was similar to that observed in an age- and sex-matched population sam pie b 
of residents of Oregon (53, 55) and MIchigan (52). When tlme spent embalmlOg 
and years of work were used as indices of exposure td formaldehyde and ILS 

polymers, no difference in prevalence of chronic bronchitls or reduced purmonary 
fuoction wa'S detected. 

The use of occupationaI histories to compile exposur~ indices. comparison of 
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resplratory mea!.urements, and Ihe control of possible eonfoundmg factor!. sueh 
as smokmg and age represent Improvements In study deSign However. hmltdtlons 
of thls study Include the use of a cross-sectIOnal deSign to a:.sess ehronIc efTects. 
and the fact that a relatlvely heaJthy worker population was compared to the 
general population 

A eross-~ellonal survey of ail 28 staff members of a haemodlalysls Unit usrng 
formdlm (10- 25% formaldehyde rn water) 10 stenhzc artlficJaJ kldney maehmes 
reported that 8 (297f) had ~eveloped symptoms of reeurrent whecllng <lnd cough. 
sance they began employment on the Unit (37) Ali had normal pulmonary funellon 
tests Flve symptomatlc women volunteered for bronchlal provocatlon lesb Ex­
posure to fonnahn resulted ln wheezIng and productl\e cough ln 1"'0 stdff mem­
bers but not JO the other three study subJects ThIS suggested an Immunologie 
mechanlsm of a specIfie. nonimtatlve type After 5 years. the two nurses who 
had formaJdehyde asthma were retested (38) Specifie rate asthmatrc reactlons 
after an exposure of 3 ppm formaJdehyde for 5 mm were noted for one nurse who 
had contlnued to work wtth formaldehyde For the nurse who had aVOIded ex­
posure to fonnaldehyde. no asthmatle responslvenc!.!. was noted 

The tOXIClty of formaldehyde. revealed by laboratory and cpidemlOloglc 
studles. suggests that formaldehyde IS a mlld sensory, upper resplratory. and 
lÏIucous membrane irnlahl for sorne people at concentration,> commonly occurnng 
in occupational settmgs Subjectlvlty of symptom reports. unrepresentdllveness 
of study populations. laeR of companf>On groups. small sam pie Sizes, and lhe 
dlfficulty of attnbutmg results to formaldehyde alone po~e Ilmll.ttlons to dCCISlve 
conclusions and 10 postulatmg causal relatIOri'Ships It IS e."peclally dlfTIeult to 
extrapolate results to the efTects of lower concentratIons cncountered ln mdl­
vidual dwelltngs 

UFFI EFFECTS ON'SKIN. MUCOUS MEMBRANES. ANDAIAWAYS 

The Issue of health cffects Îs extended from formaldehyde to UFFI by labo­
ratory and epidemlologle InvestIgations, and by a case report Several studles 
have Inveshgated complamts from residents of homes wlth UFFI. reporllng 
formaldehyde concentrations and symptom frequencies. However. formalde­
hyde levcls in the home may represent only part of the Issue of domeslIc health 
problems. 

For example. Increased humidlty resultlOg from Improper Installation condI­
tions and from leakage of water may result in fungal growth wllhin the walls of 
dwellings with UFFI. Agnculture Canada has isolated Aspergillus spp .. Clados­
porium res;nae. and Penicillium spp from samples taken from walls in homes 
(12). These samples were not representative, and only the worst building prob­
lems were studied (R. P. Bowen, personal communication). Although formalde­
hyde is a fungicide. not all fungi are susceptible. It is postulated that fungal spores, 
or breakdown products of fungî, may be drawn through the walls and released in 
the 'ambient air. Reactions to fungi isolated from UFFI can often be slmilar to 
reactions caused by forma~ehyde, but presently very /ittle is known about the 
prevalence of tbis problenf and its health implications. 

Possible chemicals affecting health in the home environment mcIude ozone 
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from e1ectroslatlc cleaners. carbon monoxide. sulfur. and OItrogen oXldcs. and 
olly aerosols from home heattng and eookmg Tobaceo ~moktng may alo;o con­
tnbute formaJdehyde and carbon monoxlde. creatmg complex Intcnlcuons Aiso. 
Imlanl effects attnbuted 10 formaldehyde alone are nol specific to Ihls pollutant 
Smce pollulant concentratlon~ IOcrcasc a!> ventilatIOn dccrease!> (3). and wlth 
heavy msulallon and reduced bUilding construction permeabihty (82). several pol­
lutants may reach potentlally harmful concentmllons' a~ homes become "tlghtcr" 
ln respon!>c to energy conservation 

Laboralory Study 

Formaldehyde emanallOn of 51065 ppm From burnlng UFfl resulted ln pOlent 
sensory ImlallOn 10 mlce wlth conSiderable rccovery al IcrmmatlOn of expo'\urc 
(5) Aculc mortahly of mlce was attributed to hydrogen cyamdc produ~ed whcn 
UFFI was subJected to very hlgh temperatures (>500"C) HI!>lopatbologleal eval­
uation rcveaJed changes 10 the myocardlum, the most severe leslon occumng ln 

the ventncle with myofibnl structure loss and mfiltratlOn of macrophages, not 
auributed to formaldehyde or hydrogen cyamde exposure It has becn suggested 
that cardiotoxlclty rnay result from exposure 10 pre~ently unknown cherTucab JO 

UFFI 

Case Report 

A 45-year-old woman who dld not smoke developed ... lerold-re!>lstant ac;thma 
shortly aCIer her home, in whlch she had lived for 26 years, had becn m ... ulated 
wtlh UFFI (27) AlthQugh thls woman had aslhma as a chlld, she had been asymp­
tomatle since the age of 2. Bronchlal challenge te .. t!> showed that exposure to 
"fine buoyant dust" brought from the woman's home re.,ulted ln severe bron-

. chospasm. whereas exposure to aluminium oXlde dust, gaseous formaldchyde al 
3 ppm, and dust from urea-formaldehyde resin produced no bronchlal reactlOns . 
ThiS report and others reported earher ln thls review su~est that sorne people 
exposed to U FFI or formaldehyde may dcvelop an allergie reversible bronchlal 
constriction upon exposure. Controlled human studles are needed to confirm or 
deny this possibihty 

EpidemIOlogie Siudles 

Followmg complaints by 245 Minnesota resi{jents concerned W1th possible form­
aldehyde exposure ln their homes. 168 were interviewed for symptom reports 
(29). Of the adults, 78% report éd symptoms of eye, nose, and throat imtatlon. 
ln children, 63% reported cough and wheezing Of 25 resp~:mdents asked to ~tate 
where and when their worst symptoms occurred, 20 indlcated that the home 
setting was responsible for their worst symptoms. Formaldehyde concentratIOns 
ranged from 0.24 to 1.0 ppm, with the lowest level ln April and the highest in 
June. No data were reported to show the relationship between symptoms and 
concentrations of formaldehyde, although the majority of respondents reported 
more symptoms during summer. 

Using symptom questionnaires, responses were obtained from 48 of 100 Denver 
residents who had complained about deleterious health efTects and whose homes 
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were msulated wlth UFFI (35). One or more symptoms were recorded for an 
occupant If helshe clrumed that symptoms were related 10 the tlme of U FFI 
mstaUatlon and If they had perslsted for mure than 1 month Dyspnea (46%), 
headache (44%). rhanltis (44%), eye Imtatlon (40%). and eough (40%) were most 
frequently reported No measurements of formaldehyde or any other polentaal 
lm tant were taken an homes 

ln a slmllar manner, symptoms were ehelted from 196 Connecllcul resldenls 
lIvmg an 68 households m wh,Jch at least one member of the household had com­
plamed of heallh problems beheved related 10 UFFI. Of the 196 persons inter­
vlewed, 167 desenbed symptoms (67). Follow-up of tndlvlduals an 173 UFFI 
homes by the ConnectIcut State Department of HeaJth showed that, after an 
average of 2 3 years followang UFFI installation, andivlduals an 65% of homes stail 
ex.penenced symploms (56) 

Symplom questionnaires were adminastered to staff of seven mobIle day care 
cent ers where urea-formaJdehyde-glued paniele board was used for andoor pan­
ehng (59) For this group, response rate was 94% (n = 66), while only 76% (n = 

26) of control staff responded from day care centers without panlde board Men­
slruallrregulantles, unnatural thlrst, eyes, nose, and throal irritatIon, unnatural 
drowsiness, and headache were reported slgnificantly (P < 0.05) more by the 
staff in the mobile day care centers, where Ihe median fonnafdehyde concentra­
tion was 0.344 ppm ln control cenlers, the medlan concentration was 0.064 ppm 

Requests for assistance by persons who expenenced health problems fell to be 
rclated to their mobile or conventlonal dwelhngs prompt cd a survey of formal­
dehyde concentrdtions and symptom expenences (14-16). Formaldehydc con­
centrations ranged from 0.03 to 1. TI ppm in 608 samples from 334 mobile homes, 
66% ranged between 0.1 to 0.49 ppm, while 21% measured >0.5 ppm (Table 1) 
For 523 persons who expenenced symptoms and lived IR mobile homes, eye 
Irritation (58%) and upper resplratory irritation (55%) werc most frequently re­
pcrted by adults (n = 424). For 99 children frequency of ey~ (41 %) and respiratory 
irritatIon (62%) were also hlghest, while chrome coug~ colds were reported by 
33%. Results from conventional homes with UFFI sh<\wed lower formaldehyde 
levels and slmilar symptomatology in resldents, with eyc (53%) and respiratory 
tract irntation (56%) most frequently reported by adults (n = 32); for chddren (n 
= 12), nose irritation (33%) and allergies (33%) were most frequently reported. 

Responses to a symptom questionnaire administered by telephone to resldents 
of 395 homes insulated with UFFI in New Jersey in 1979 were compared to 
responses of residents of 400 control homes (14). The sample of UFFI-msulated 
homes was obtained from man.ufacturers. A total of 17% of these homes were 
subsequently.excluded from the study for a variety of reasons; 63% of neighbor­
hood controls were likewise excJuded. No evidence of excess morbtdity was 
noted among UFFI-exposed residents except for the symptoms of "wheezing or 
difficulty breathing" and "skin burning." A subgroup of residents of 33 UFFI 
homes reporting persistent odor (~1 days postinsulation) had an increased rate 
of postinsulation symptom acquisition, physiclan visits, and medicatlons taken. 
AJthough this study used a much stronger research design than prevlously re­
ported studies, no fonnaldehyde measurements were takcn, a large number of 
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case and control homes were excluded, and the authors state that because of 
many potenhal blases, amblquity remams ln the mterpretatlOn of the results from 
the subgroup 

These studles. although limlted because of the unrepresentatJve.ness of the sanr­
pIes, show that substantlaJ proportion of people exposed 10 urea-formaldehyde 
report upper respiratory and eye symptoms The melhodology of these sludles 
does not permit statements on causahty or attributabthty of symptoms report!> to 
UFFI. More studles are needed to evaluate the poSSlblhly of an a!>soclallOn be­
tween UFFI and adverse health effects. 

POTENTIAL MUT AGENICITY - CARCINOGENICITY 
• FormaIdehyde has been repeatedly Imphcated as a mutagemc agent for ammal 

test systems, but not for mammals and man. Recent ammal studles have suggested 
that this chertucal IS carcmogemc. At thls time epldèmiologlc eVldence IS not 
sufficlent to evaluate carcmogenac nsk to humans, and further studles are urgently 
needed. An extensive review of thls subJect was pubhshed ln 1982 (64). 

Formaldehyde and Cancer: Laboratory Siudies 

• Laboratory studles of the mutagemclty of formaldehyde have been carefully 
revlewed (8), and summarized and updated (2 f). In bnef, the conclUSion reached 
from the compilation of severa! types of ammal studles is that formaldehyde IS a 
weak mutagen, aIthough dose-response relationshlps are dlfficult to determme 
InteractIOn of formaldehyde wlth other mutagens such as ultraviolet radiation 

. appears to increase the frequency of mutations. The action of formaldehyde on 
bacterial DNA is not exerted dlrectly, but through ammo-contaimng compounds 
Dose-dependent single-strand breaks 10 DNA in E. coli and yeast occur when 
fonnaldehyde comblOes with amino acids and protelOs (49, 63). However, the 
understandmg of these mechanisms and their apphcatlon to dlfferent orgamsrns 
remains unclear. 

Concem over fonnaldehyde as a possible carcinogen was sparked in 1979 wlth 
the release of preliminary research findmgs in the 16th month of a 24-month 
inhalation study (17). Groups of 120 male and female (B6C3F1) rruce and of 120 
male and female Fisher 344 rats were exposed for 6 hr per day, 5 days per week 
to mean formaldehyde concentrations in air of 0.0,2 l, 5.6, and 14.3 ppm HIS­

topathologicaJ results showed squamous cell carcinomas of the nasal .turbmates 
in 103 of 240 rats (51 male and 52 female) from the lughest exposure group, in 2 
of 240 rats (1 male and 1 fernale) in the 5.6-ppm group, and m 2 of 120 male ml ce 
in the 14.3-ppm exposure group (72). No fernaIe mice developed nasal catci­
Dornas. No carcinomas were reported in unexposed animaIs. 

Mice experienced mainly irritant effects and onlyat 14.3 ppm. The frequency 
and severity of squamous metaplasia in the epithelium of anterior nasal cavities 
in rats were exposure-related in ail groups after 24 months of inhalation. Because 
of this fiDding, the study was extended after exposure had been stopped. Regres­
sion of metaplasia became apparent at 27 months (3 months postexposure) in the 
2.0- and 5.6-ppm groups of rats. A weak association was found between formal-
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dehyde cltposure and mcrease 10 the frequency of polypoid adenomas m the nasal 
cavity of male rats (43) 

Sialodacryoademtls VJrus, found at the scheduled 12-month necropsy, may have 
played a role in promolJon of carclnogenesls ln formaldehyde-exposed ammals 
(56) However, this possibility 15 unlikely because mi ce wlthout Ihls infectIon 
developed nasal cancer, and many nasal cancers had probably already started 
developmg at the tlme of infection. 

Under slffillar 14-ppm formaldehyde exposure conditions, anothe.!, slram of rats 
developed nasal cancer (8 out of 100 rats) after 19 montbs (1) The vfrt.s mentloned 
above was not found 10 thls study, and Ibus provlded confirmation that the VIruS 
probably dld not promote carcinogenesis. The New York University group state 
that these results nelther disprove nor support the hypotheslS that carclOogeniclty 
IS a nonspeclfic response to Irritation following exposure to formaldehyde (1). 

ln the same study, rats exposed to bls(chloromethyl) ether (BCME), a product 
of the, reaction of formaldehyde and hydrochlonc aCld (26, 41), developed nasal 
cancer, atlnbuted mainly to formaldchyde (1). Exposure to hydrochlonc acid 
alone produced no carcinogcmc response (1) Smce rats exposed to BeME de­
veJoped nasal cancers (l, 45, 69), whereas chemical plant workers also exposed 
appeared to have an excessive nsk of Jung cancer (80), direct application of results 
from animal studies to humans is unwarranted Different breathing mechanisms 
and vastiy different exposure levels necessltate the use of epidemiologic data in 
addition to animal studles. 

Hamsters exposed to 10 ppm formaldehyde for 5 hr per day for Iifehme devel­
oped no resp~tract tumors, and only a sllght mcrease in hyperplastlc and 
metaplastic areas i~ tine nasal epithelium, when compared to unexposed animais 
(22) ln another experlment, combined exposures offormaldehyde pnor 10 die th­
ylmtrosamme (DEN) mjections produced more tracheal tumors than DEN ex­
posure alone, thus suggesting that formaJdehyde may act as a cofactor 10 tumors 
induced by DEN (22) 

Formaldehyde and Cancer: EpIdemIOlogIe Studtel 

Cytogenetic analyses of blood lymphocytes of 15 workers exposed to formal­
dehyde manufactunng and processing for an average of 28 years showed no in­
creased chromosome aberration rates when compared to 15 unexposed workers 
matched for age and sex (25). Mean formaldehyde exposure did not exceed con­
centrations of 5 ppm before 1971, and 1 ppm since 1971. No correlation was found 
between formaldehyde eltposure and frequency of aberrant metaphases. 

A few epidemiploglc studies have investigated the possibihty of excessive nsks 
for nasal or lung cancer in groups occupationally exposed to formaldehyde. In 
Britain, professional membership lists were used to locate 2079 pathologJsts and 
12,944 laboratory technicians (33). Of the pathologists, faiJure to trace was hmited 
to 0.6%, and of the 156 who died between 1955 and 1973, copies of the cause of 
death entry were obtained for 97%. Failure to trace technicians amounted 10 1.5% 
and cause of death entries were obtained for ail 154 who died dunng the study 
period. The standard mortality ratio (SMR) for all causes combined was Jower 
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and statistically slgnlficant for pathologlsts (156 observed, 259 expected) and tech­
nicians (154 observed, 231 expected) than that of the gcneral populatIon of Bntam 
For pathologists, 4 observed versus 19 expected dealhs were attnbuted to the 
causes of bronchltls, asthma, and emphysema, and Il obscrved versus 28 ex­
pected deaths were attributed to cancers of the Jung, bronchus, and trachea 
These results were not statishcally significant The SMR for pathologlsts was 
statisttcally sigmficantly hlgher fo~jhe causes of sUIcIde (10 observed, 4 ex­
pected), and for Iymphohaematopoettc neoplasms, excludmg Hodgkm's dlsease 
and leukemia (8 observed, 4 expected) for males only. For techmclans, the SMR 
was elevated and statlstically slgnificant only for sUIcIde (17 obscrved, 7 ex· 
pected), and for Iymphohematdpoetic neoplasms, excludmg Hodgkm's dlsease 
tional 139 deaths among pathologists (32). Although the findmgs for sUIcIde and 
other vIolent deaths were again noted, no excess deaths from Iymphohemato­
poettc neoplasms were found. 

Formaldehyde exposure of 84 Damsh physlclans (79 male, 5 female) who dled 
of lung cancer was compared wlth the exposure hlstory of252 physician control s, 
matched to the cases for age, sex, and survival at lcast to the time of cases' lung 
cancer diagnoses (39). The relative nsk was 1.0 No deaths from nasal é'ancer 
wer.e found among formaldehyde-exposed doctors in the Danish Cancer Registry 
~ata for the period 1943-76 (40). f 

In the large st study to date (7776 men), industrial workers expos~ to formal­
dehyde did not have an increased nsk of any type of èancer (6) There were no 
nasal cancer deaths, and no associatIOn with exposure was found for pancreatIc, 
skin, kidney, and brain cancers 

The National Institute for OccupatlOnal Safety and Health has mitiated a 
"Case-control study of formaldehyde-exposed workers," with specIal attention 
to cases of nasal cancer (7). Since cohort mortaltty studies have Itmited stattstical 
power in study a relatlvely rare disease such as nasal cancer, the case-control 
design may lead to a better defiRition of this potential rbk factor ' 

UFFI and Cancer. Laboralory Studles and Case Reports 

l'wo aqueous mgredlents of UFFI, the catalyst and resin, evaluated by in vitre. 
reactions, revealed that both ingredients reacted with purified E. colt DNA (54): 
the catalyst reacted directly, and the resin aftér metabohe transformation by' en­
zymes of the rat Itver extract. These reaclions with cellular macromolecules oceur 
with other tumor-producing chemicals and raise the possibility that sorne ingre­
dients of UFFI may have genetic and carcinogenetic potential. 

There have been no animal exposure studies reported to date. Regarding UFFl, 
reports have yet to be published in the scientific lite rature , and there arè no 
reports of detailed clInical studies of the il1!mune system, such as immunoglobulm 
measurements, descriptions of cellular immunity, and studles of subpopulations 
of lymphocytes. 

The potential carcinogenicity and mutagenicity of U.FFI can not be assessed 
at this time. Case reports carried in the media and the few laboratory studies 
published to date indicate only the urgent need for more 'evidence 
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POTENTIAL TERATOGENICfTY OF FORMALDEHYDE 

----~ Laboralory Slud,es 

~~ The efTects of formaldehyde concentrations of 0 0,0001, and 0.8 ppm on the 
~~OntC development of the otTspnng of three separate groups of 12 female 
r~owed that mean duration of pregnancy was prolonged by 14-15% by 
fonnaldehyde exposure ln compansoo to the unexposed group (31) The number 
of otTspnng was lower JO the group not exposed to formaldehyde' compared to 
the number of ofTspring for exposed groups Thi~1lppal'ent paradox was not 

( 

( 

cornmented on by the authors ' 
Oral Intubation of pregnant rnlce for JO days dUrÎ\tg gestatIOn with 1% aqueou'i 

fonnaldehyde caused toxicity, but did nol result JO te.ratogemclty (50). 

EpIdemiologie Sludy 

Menstrual and reproductive funchons of 446 women exposed to fOl'maldehyde 
in the fabnc industry were compared to those of 200 relatively unexposed fabric 
saleswomen (7.0). Forrnaldehyde concentrations rnnged from 0.04 to 3.6 ppm 10 

al'eas where exposed women worked. Medical examinations revealed menstrual 
disorders JO 475% of eXpOsed wOI'kers, compared to 18.6% of the saleswomen. 
Several othel' laboratory and epidemlologic studles are madequate for evaluahon 
of teratogenicity. Studies reported here do not provlde enough eVldence for a 
conclusion as to whether or not formaldehyde exposure presents a tel'atogenic 
risk. . 

No studles were found of the potenhal teratogemclty of 'uFFl 

1 CONCLUSION 

Il is clear that formaldehyde is a mild sensory imtant, affechng sorne people 
more than others, at concentrations encountered in many occupational seuings. 
Fonnaldehyde concentrntions in homes with UFFI are generally too low to cause 
sensory Irritation, but levels in sorne homes may be high enough to afTect a limlted 
nurnber of people who rna~ unknown reasons, be particularly sensitive to this 
poliutant. 

One comparntive study of a random sam pie of occupants of UFFI insulated 
homes and of residents of non-UFFI insulated homes was found In addition, we 
found no cohort studie's of occupants of UFFI and non-UFFI Insulated hom~s. 
In Canada, fOI' example. and in pl'epald health insurance plans, it should be rel­
atively easy to examine health CMe utilization patterns of l'esidents before and 
aftel' lOsulation of their homes. Such historical cohort studies would he able to 
indicate relative symptom severity leading to physician visits and to allow for 
compal'ative analysis for the periods prior to 'and following the de velo pme nt of 
aWMeness of the potential problem by the general population. Because of the 
genuine concem of l'esidents of UFFI-insulated dwellings, such studies are ur­
gently needed. 

Although high conCentrations of formaldehyde may be cal'cinogenic to animais. 
epidemiologic studies show no consistent findings to evaluate the risk of cancel' 
fol' humans. Cl'oss-sectional comparative studies of the immunologic sUl'veillance 
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systems of resldents of UFFI- and non-UFFI-msulated homes eould be done ta 
examme the hypothesl~ that UFFI has a depres~lve etTect In.addillon, Il may be 
neeessary to Identify represenlatJve co harts of exposed and nonexposed mdlvld­
uals for long lerm prospective studles. 

Epidemiologie studles have not estabh~hed causatlOn or an aS30clatIOn bctween 
UFFI exposure ar1pt health effects Forrnaldehyde alone may not be responslble 
for alleged health effects, suggestmg that unknown factors or complex chemical 
mteractlOns 10 the domestlc envlronment may cause heaUh problems The Ilmlted 
extent of present knowledge regard mg the health etTects of UFFI atTords an 
mcentlve for research whleh Will provlde eVlrlence and defimte answers for pres­
ently unanswered questIOns. 
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NOIes added ln proof (1) Smee submlsslon of thls manuscnpt, the U S Con~umer Produet S"fety 
,Çomnus5lon banned the use of UFFI on August 10, 1982 The ban IS bemg contcsted 

(2) The study of the assoclalJon between formaldehyde exposurc and cancer, referreu to ln Ref 
(6), has been pubhshed slnce thls manuscnpt was submltted A cohort of 98% of 7680 men çl\posed 
10 formaldehyde and employed ln the Bnush chemlcal or plastICS mdustry were tmced 10 the end of 
1981 Twenty-one percent had dled, and excess mortahty Wd' appdrent only for lung cancer when 
mortahty rates from England and Wales were used as the standard, and nOI when comp,,"~on was 

, made W1th local rates Other results are as previously noted lE D Acheson, H R Bames, M J 
Gardner, C_ Osmond, B BdDnett, and C P Taylor, (1984) Formdldehydc ln the Bnllsh Chem!cal 
Induslry Lancel t, 611-6161 
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AsSIs7ANCE PROGRÂM. FOR VICTIMS OF UREA-FORMALDEHYDE f"OAH 
j 

" Assessment of effects on health 

Cen~ de Toxi~logie du Qu~bec 

Section 1 

Information for the examining physician • 
..... 

,section II 

General information on residents of the house. Must be completed 

by one of them. 

Section III 

Information on the persan examined, and his medical and 

occupational history. Must be completed by the person examined o~, 

if that persan i5 a çhild, by one of 'his parents. 

Section IV 

ASsessment of symptoms. Must be completed by the physician or 

the nurse. 
Jo 

Section V • d 

Physical examination. Must be done by the physician. 

Section VI 

Authorization to transmit medical infor.mation, and ~h1sician's 
Il 

attestation. 

• 
F 1 • ,L 



, 
! ' 

i , 
,. 

2 

SECTION l 
, 

Information for the Examininq Phvsic ian 

When 'bouses are insulated with urea-formaldehyde foam 

insulation (OFFI), varying conoentrations of formaldehyde, and 

probably other toxie gases, are released into the air in the 

rooms of the bouse. The amount of formaldehyde releas'ed depends . 
'-on à n\llt\ber o~ factors: the architecture, the surface insul~ted, 

Il 

the technique used to in je ct the foam, the 1deqree of h UlUidi t"y t 

the quality of the product, and so on. Fur~~rmore, concentration 
Il 

in the atmospbere wi.ll vary by reason of climatic conditions, the 

degree of heating and ventilation in the house; the degree of 
/ 

instability of the product, and ~o, on. The extent to which residents' 

are exposed, then, can fluctuate accordinq ta what room they are 

in and at what time. The~rsons most expose~re 
spend thE\ entire: day in the house. 

those who , 
Formald~hyde is an allergenic primary irritant. The deqree 

of irritati'on it produc'es varies according to its concentration. 

Where concentration 1s slight, it affe'cts· primarily the eyes and 

the upper respiratory tract. If concentration increases, the skin 

becomes irritated, as does the lower respiratory tract. If 

exposure is not prolonged, the symptoms disappear quickly. On the 

, 

p 

1 
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other hand;'~hen exposure i5 repeated or continuous, irri~.tion 

çan provoke persistent inflammatory phenomena, superinfection 

and hemorrhaging, especia1ly in the mucosa. 

\;.,. 

Formaldehyde is readily water soluble, so it dilutes in the 
• 

saliva'which carries it into the digestive
o 

system, provoking 

gastro-intestinal symptoms (n~usea, anorexia,'vomiting , diarrhea). ~ 

\ 

In the nase, it can disturb the sense of sméll. 

" If absorbed into the circulatory system, formaldehyde 

provokes systemic effects especially in the nervous system 

(headaches, somnolence, a tendency ta fati9u~ irritability, 
\ 

distu'rbed sleep, and so on). After a ",hile the exposed person's -

entire general ~nàit~on is affeèted. Persons with lower physical 

resistance will be affected the most quickly and"severely (children, 

elderly persons, siçk persons) • 

~ 

. Other products which may "be released into the air .fram 
." 

OFFI have not yet been identified and, consequently, we know 

nothinq of théir taxic potential. However we believe such 
1 

emanations exist for the followinq ~easons: '. 

1. There seemS ta be no correlation between the 1evel 

of formaldehyde in the air and the deqree to which health is 
~ 

affected. 

L .. . , et, 
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2. The patholoqical symptoms obsexved in persons . 
exposec! ta 'OFFI do Dot .lw.ys correspond to wh,t we know 

of-the toxie affects o~,formaldehyd~. 

, 
3. The composition of OFFI has varied from time to 

~ime l' and we do not y'et knew the toxie effects of the other 
<if 

substances added or o~ the produ~ts of reaction or deqradation. 

1 

Chronic expo~ure can bring about a certain sensitivity 
• 

and consequent allergie reactions either local (rhinitis, 

sinysitis, d~rmatitis) or pulronary (asthma). Persons wi&s a 

history of allergy are more likely to develop such reactions. 
,- . 

Once an individua1 has beconle sensitivè to the prQduct, he. will 

-reBct to even very weak concentrations. 

The mutagenic effects of fo~aldehyde,havè been shown up 

1.11 experiments in '\Citro. Nose cancers haVe be~n induced in rats 
, , 

and mice, in. laboratory conditions, although there is-as ye~_ 
\ 

no evidence that urea-formaldehyde is carcinogenic in man. 

.' \ 

Little ls known of the risks to pregnant ~men;. therefore 
1 ; . 

... 

we consider that, where at .11 possible, they· should avoid e:xpcsuxe té 

tbis substance. 

" 
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Immediate;-- The immediat:e objective' bere la 'ta, en$l" 

the physician to~èletermine wbether the &~ptoms reported' and ~ , 

signa observed arè éompatibl.e with abnormal exposu\:e to forma1dehyde. 
c 

Sinee there ar.} no laboratoty examinations ta confirm 
. 

such a cause-And-affect relationship, the phys,,ician' s judgment 
, .. " 

. must be based 'on clinical observation. For that reason, tllis 

examination formul:,a is directi.ve_, al)d particular st~ess is p'laced · 
! 

o ~ 

on the characteristic symptoms of over-exposure to forma1dehyde. 

Tbe time at wh!ch bhe medical prob1ems appeared, and the fact , -
that ~ey become 1es8 màrked or disappear outside the home ~y 

. aid in ~kinq a dia,gnosis'. 
, 

" 

If, on concluding bis examination, the ph~sician belie~e$ 

t~at one or more persans living in a particu1ar house have health 
. 

problems, related ta exposure ,to -UFFI, he must submit a written 

attestai=:ion ~o that ~ffect.·~ 

The attestation will: permit the xesidents in that house 

have' a~cèss ':t0 t~e relo~à~.iori aSéistance',;,roqram (assessment' 

the level or formaldehyde in -the house~ establishment of 

~pecifications for the work ~equired ta rectify the situatio~, ., . . ~ . -c', and ',financial 
(f ~ , \ 

assistance tow~d temporary re1ocation) • ' 

'0 
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2. Secondary The second object! v~ i.8 te at t,eaapt to 

establ.1sb whf!ther there is a 'correlation between :the clinical 
Q" ~ . . 

picture oba.ned, and taxic emanat!ôns ~rom OFFI. 

(a) In orde:r tg qua1i.fy ~or a relecation proqr .... 1t: 1 • . , . . 
. not necessari' tbat several re·aidents· of, the hous'e affectec! show 
z,. .,. 
health problelQs. 'compa1:;ible wi th exposure to UEFI. On1y on. need 

~ , 

do 80. If the situation, r~quirés it~' then, you need, not examine a11 

. the reside~ta i~ediatelY be.fore you issue a written attestation. 
,,-ri 0 

tz --Begin by examining the person who aeems the DlOst affected. 

. " 
(}) ln your examination, pay particular attention to t:be 

1 
JIIOst exposed tissues and orqans. (eyes, nase, throat, lunqs, skin) 

wh!ch are identified' by an asterisk. 
(î 

(c) You must send tb~s form,' and the signed attes't~tlon, to 

your regiona1 . carmun1:~ health depart.me~t (D.S'loC.) irmnediately •. 

Xt wi11 advise the Bureau de d~pannage by te1ephone -of the nature 
1 

of your attestation,' in arder that the other steps in the procedure . ..., -. 
can be put into operation 11111lC!diately. Xt wi1i tben forwar4 the 

~ ile, a. 100n as po$_ib1e, to 

• '1 : 

------~,·--------------·-;·-·~-'--__ @--Q_'_ .. i~za •. ------------------~ ______ ~ ________ ~P __ -.$--~--~1. . 1 
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Dir.ètor, 

centre 4e t:oxico1ogie du Qu6bec 

2705, boul. Laur~er ' 

Sainte-foy, (QuAbec) GIV .G2 
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The severi ty of the haal tb problems may be 'de te Dfti ned' 
, f.. l' '1 

. 

on the ~is of ,thè criteria de.c~i~d et the end o~ thia dOcUmen~, 

whicl\ ~. intend,d only as a qui de in reachine) your decision. 

you wi11 note, they are of two kinds: -J 

1. Severi t:y of • the patho1ogy obaerved (e.9. -a.thma) " 

2. Severity al symptoms (e _g_ cough) • 

fta~ you for he Ipinq wi th tIlis program to asaist tiF'I 

victims. 
1 

Your participa tion wi 11 make i t posa lb 1. to ease the 
. ' 

auffering and the aerioua problems now pla,quing thousands of 

S)uebecers. 
" 
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SEC'1'ION Z l 

. ( 
General I.nformation' on the Rasi.denl:S , 

A. personal information 
= 

1. Pather 

2. fotJther 

3. Cbi1dran 

. , 

\ 

. 
4. Address of hous. insulatec!" 1!'ith UFF~ 

., 

Aqe 

tAqe 

t 

Age 

Age 

kge 

Age 

Age 

Age 

Street ADe! Humber 
------------------~----------~~~---------------

City or Town: Postal Code 
-------------------------------

Te1ephone (_-~)~. __ ~> ___ • _______ --+ 

Wben did you JDO'V8 to t)le· prendsea? 

, \ 

\5. Others. living iD the houa. Re lat,ionsbip o Tenant 

Name A*e 

Hama Age ' -------_ .... ., 
Hama Age 

, Hama Aqe 

\ 

.. ( • '-3* 

-- '. 

, 

r-

-~-~ ... ~~--------------
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Section IX (cont Id) 

, 

~
,. p~.ent"ad~.~ of family, or 'Dame and addres~ of persan te . ~ 

ntact if the family cannat be reached 

'8. 

Telephone. ~( ____ )~ ____________________ __ 

. Address 

..,.Rel~tionship 
• 

Family history (parents, children 
\. 

and ~~ernal and paternal grafld 

parents) 

Di abete s -
~Tubércu 10sis 

Cancer 

Chronic brcinchitis 

ASthma 

Rash 
, 

Other allergies"" 

• tI, 

us __ _ 

Arta rial hypertens ion -

HeartçJ disease 

If known, 

Emphysema 

Hay ~ever 

Eczemas. 

NO __ _ 

which? 

: 

If yes, to: animals food plants __ _ ---
lIIet;lication ___ _ other 

'/ 

es 

Specify ______ ~ ________________________________________ ___ 

. . 

/' 

/' 
t 
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~~TION III 

1'0 BE COMPLETED BY THE PERSON EXAMlNED t OR BY EX'l'HER PARENT 
1 

'\ OF A CHILD EXAMlNED 

Information on ,the péfson Examined:' medical and accu ational 

history \ 

1. Identification 

Name --':.-____________ ~- Give~ names 

Father's 'name Mother' s name ------------------- -----------------
SOcial Insurance No. 

Real th Insurance No. , 

Date of 'birth ________________ -------- Sex ~ ______ __ 

2 • Level.of contact with,.insulation 

Pre-schoo:ler " ---
Child . .attendinq school:' part time . __ _ 

- ,Working child 

Wor]c,ing adult 
1 

,JO 

, al1"day 

, " 

Aèlult continua11y at home 

: 

) 

/ 

F ___ .:.....-_ 

" 

." 

." , 

f 
" 

, 
" , . . ' ; 

t , , 
14$ • , iJtS4 .#2 _ 3 • 1 ; , • ~. , 
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-' 
sec~ion' III (cont'd) 

Persona1 histo;y , . 
-, 

Bave you visited a -physician during thé past five, years? 

YES' NO ---
If yes: 

Date Rame o~ physician Reason 
, . 

If 

:. ) 

Rave ybu ever been ho~pitalized? YES NO ___ _ 

If 'yes: 

Date Name of hospital 
; 

Reason 

.. \ 
. . 

-Î ____ -.-""--. _____ -..:-_~-~~--~---------..:..'-_. =- -
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Section 11-1 (cont Id) 

Do you suffer, or have you ever sUffered, fram: . 

ASthma A~leigy~ 
\ 

Rash to. animals ' 

Eczema to food 
: 

te medication (s) 

to other products 

Specify 

If applicable 
. ' 

Have you been pregnant since your bomé. was insulated with urea-

formaldehyde foam? YESo NO ---
If yes: 

l'las your pregnan~ normal? 

YES NO ----
o 

If no: . 

Did you experience any particular symptoms? 

If yes, which c;>nes? 

~ , . 

'YES NO ---" 

\ 
\ 

,', 

.. 
r 

" f 
--~--------~------~-------~(-----;~.h~,-----------~--________________________ ~ ______ ~~~h 
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Did you suffer any of these complications? 

'B1eeding 

Ph1ebitis 

Risk of aborticn 

Section III (cont'd) 

Spontaneous abortion At what stage of pregnancy? 
. 

Premature delivery After how many weeks? 

Was ycur labour normal? YES NO 

If net, why? 

Was the child normal at birth? YES NO 

Weight 

If net, what anomalies were there? 

4. W-ay of life 

, 
, . 
t 
! 
! 
i 

i 
i 

\« 
J 

j 

Are yau taking medication at present? ~s NO 

If yes: 

Name of medica tion , Reasan For haw 1ong? 

\ 

.. 

,p 

-



f .. 
- 14 -
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~, ( -. Have you ever smoked? YES NO 
~ 

l~ 
If did you yes, stop? YES NO 

t 
If yes, when? 

r 
<- If no: -. 
" i 
l' 

: - Do you smoke cigarettes? YES NO 
, 
1 
J If yes, r 

How many per day 

Since when? 

r" 
Do you inhale the smoke? YES NO 

- Do you smoke a pipe? YES NO 

If yes, 

How many pipefuls a day? 

How.many pouches of tobacco a week? 

Do you inhale the smoke? YES NO 

Do you s~ke cigars? YES NO 

If yes, how many a day / a week? . --------~ 

Do you inha1e the smoke? YES NO 

. -. 

.. 
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Section III (cont'd.), 

Occupational 'history (Persan working outside) 

1. Present occupation 

~ Company Position held 

, 

2. Previous occupations 

Since 

Date Comoanies positions held 

3. Are you suffering or have you suffered from an-, occupational 
. 

disease? YES NO 

If yes,-which one? . 
How long? From -------- to 

Are you still suffering from it? YES NO 

, 

4. ODes your work expose ta: 
. . 

you 

- oust? YES NO 
1 

If yes, wbat kind? 

- Smoke? YES NO 

If yes, ",bat kind? 

- Irri.ta ting qases? YES NO 

If yes, wbat kind? 
, 

fA, • - t 



r , 
\ 

, 

«.-'. 

- 16 -

. 
. Section III (cont'~) 

- Sol vents: YES __ _ NO 

If yes, what kind? 

- Any other irritating substances or agents? YES NO ___ _ 

If yes, what kind? 
1 • 

5. Do you work in a sector where any of the following are 
, 

manufactured or processed? 

- Plywood n:S NO 

- Chipboard YES NO 
" 

- Glue YES NO 

- paint YES NO 

- Plastics YES NO 

- L,eather YES NO 

- Synthetic textiles YES NO 

(b) In a ·patholoqy laboratory? YES NO 
-~ 

on a faon? YES NO ., 
With an embalmer? YES NO 

, 
1 
t 

î 
1 , 
1 
f 

f 
; 

\ l 1-
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SECTION IV 

'1'0 ~E PILLEe OUT BY THE PHYSICIEN 

OR THE NURSE 

A~sessment of Symptoms Do these disappear . 

Seve ri tl 
. 

outside the home? 

E~es + ++ +.,..,. YES ~O 

Irritation , 

Redness 

Watfi!ring 

Dryness 

Blurred vision '-B 

Double vision 
~ -" -

'Ffliling vision ---- --
Scotoma : 

~ 

Does patient \-Iear contact lenses? YES : ··t NO ,~c -
~ARS 

,Irritation of pavilions: YES NO ,. ,-. .. " , . . \ 
-'- '. ~ • ,_, .... L. 

Irritation of exterior auditory canals: YES T~ ••. NO ---- . . .. ,. . ........ (~ 

Discharge: YES NO 

Pain: YES NO 

Hearing normal: YES NO I f ...... ". , ........... ' :<. ~r 1.J., n J' .. I{I~,. 
- 1 

(oate of 

appearance 

i 

t ~ 
1 

J.)C~ I.i\ 
~ 

If no, Ipcaliz~tion at 1eft _________ at riqht 1 C t" \ 

Sl.·nce _________________ ~ ____________ ~ ____ _..._ ____ ~~.~~ __ ~~ __ ~~------.. ! C- 1 """Co .. 1; 

-j. ..i 
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'Section IV (cont'd) 

Severity Do, these disa~pear Date of appearanc( , 
-outside~e home? 

NOse' -
Irritation 

Dryness 

Runninq 

Pain 

Bleedinq 

Crusted lesiO'lS 

Smell: normal 

+ +1-+ YES 

-

abnormal ----
If abnormal: odours less perceptible 

total loss of senlSe of smell 

NO 

, 

" 

abnormal odours 

Does the pro~lem completely or partly correct itself outside the~ 

homé? 
)' 

YES NO 

.... 1 1$ -

J . 

Severity \ Do these disappear· f Date of appearance ~ 

Throat 

Irritation 

Pain 

Dryness 

Secre tiens" 

Voiee! normal 

abnormal 

"'+ ' 

-----

outc;lde the home? . " 
YES 

... 

-~ 

NO 
.. 

r 

, 
t 

l 

î 
t 
'f 
j 

J 

" 

1 
~----------------------------~3~~.i:J~i----------~--------------------.t------------__ ~ 
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Section IV (cont'd.) 

,ulmonary system 
, , 

t:ough: YES _ NO If )'OS, date of âppearance: 

If ye8, dry: YES _ NO in fits: YES NO 

vith expectorations: YES NO 

If 'les, abundant: YES NO whitish -- -
yellowish ___ . greenish __ __ reddish 

Plain bemoptysis: YES NO 
\ 

These symptoms occur main1y: 

- in the forenoan -- .\n the afternoon , -in the morninq 

in the ëye ni,ng 

Dyspnoea:'- YES 

at night __ a11 day at various times 

.. NO -
\'iheezinq: YES' 

Chest pains: YES 

NO 

NO 

If yes, 'when inha1inq: YES NO - ~ 

whe~ coughinq : YES 
\ 

~cardio-vascular system 

pyspnoea with effort: ~ES 

" 

NO -

NO -

" 

• 

./ 

If yes, specif~ ____________ ~---------------------------------------

Orthopnea: YES p NO -
Nocturna1 paroxysmic oyspnoea: YES NO 

Edema: YES NO -
If y~, mal1"olar M.I. diffuse ----

{ 

..- _ .. - --- ~ 44 •• ; 

, 

i , 
,.' 

< , 
• 
l 
~ 
1 
i 



r 

- 20 - ~ 
filc:;tion IV (cont' d.) 

1 

RetrO-sternal pain: YES 

If yes, specify: 

. 
Palpi t.ations: YES 

'<::::: 
1!;. 

Digestive s'ls~em 

NO ____ _ 

NO 
1 

Nausea: YES NO If yes, date of appearance 

,Vomiting: YES NO . 
If yes, accompanying coughinq fits: YES NO 

Constipation: YES NO 

Diarrhea: YES _____ NO _____ If y~~, date of appearance 

Abdominal pain:. YES NO 

If yes, ",,-here? 

Heaviness Intermittent 

Ponderosity constant 

'ff Colie 

Burning 

related to meals: YES NO 

~elated to foods: YES ___ _ NO __ _ 

Hepatemesfs: YES ___ NO __ _ 

Melena: YES ___ NO 

• 

f . 

-

1 
i 
1 
j 
, , 

• 

" } 
l~ 
1 

f r 
• 

i q 



.' 

~--------------------.----.~~~~w~,.e------~------~~--~--~~------------.------*-~- · 



If reduced, where: 

Re cal 1. :of recent events: normal 

Reca11 df past events:, 

" Conc~ntration capacity: 

• Cutaneous' .sys,tem 

normal 

normal 

.. ' Severity 

- 22 

Section-IV (cent Id) 

a.bnormal 

abnormal 

abnormal 

abnormal 

Do these disappear 
outside the home? 

Date of 
appearance 

.. .+01 ++'t lES NO 

Irri,tation 

Redness 

Pruritus 

Dryness' 

Ede ma . 

Endocrine system 

, 
• 

, . 

., . 

.g 

------__ --____________ t.J--~.~.c:.A.-------------------------~l->--------------~~ ___ ri,Jl 
". 
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Geni~o-urinary system 

.. 23 -
, 1 

Section IV (cont'd) 

t .... LOcomotor system 1. _ 

t 
f· 
r 

1 
j 

j 

l· t~ 

1· 

1 

General observations 

----------~~----~-----------------------------------------; t 
\ j 

1 
1 

, 1 

----~~---------------------------I ) 
~ 

--------------------------------------~~--~--------------------------------- ~ 
~ 
" 



.' . 

- 24 -
-

Section V 

d • , [, 

TO BE FILL~D OUT BY THE PHYSICIAN 
.v- , 

CENTRE DE TOXICOLOGIE D~qUEBEC . Please concentrate on areas 
indicated by an asterisk. * 

0(;> PHYSlCAL EXAMINATION l 

SUMMARY - ELEMENTS OF PROBLEMS ~ BE REMEMBERED 

1 

3 

5 

" 7 

'T 

, . . 
GENERAL APPEARANCE (describe) 

• 

2 

4 
. 

6 
'0 

8 \ 

. . 

o " 

J 

, . 

, ' 

, , 

T' 

A , , 

8 • 

.. 
" 

~1~i--~--~~-------,----~ __ ,~,~.t~;~J~ __ ~ __ = ________ ~aw~===-~_~. __ ~.~t~._n~ __________________ ~ __ 
, 
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VITAL SIGNS Arteria1 tension: Riqht arm 

lyinq 

seated 

Pulse: Frequency 

. Respi ra tian: Frequency· -----

t'" .. --

" 

Left ana 

rhythm __ ~ ______ _ 

rhythm, __________ _ 

. . 

, 
" 

~ -:-
----------------------------------------------~---------------------

*Epidermis: 

Eruptions 

Texture 

Ha'ir 

ka11.5ions 

Pigmentation 

Other 

Head: 

*Eyes~ 

Lids 

Conjuncti~a 

Cornea .. 
Sclerotj.ca: 

Eye mvmts 

f\.lndu~ 

-

NORM, ABNORM· NOT EXAM ANOMA~IES 

:~ .. .! 
J':7-d'_"'" 0 "j. _1 

.. 
IV 

, , 

( id f 

1 

1 
f 

1 
t 
{ 
f 'lI. 
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f 
~ 
~ 
\. l' 

Ï t (~ 
1, , , 
l' , 
~ , 
f 
t 
~ ... 
; 

,~ 

l-hlcosa 

Pharynx 

Tqnsils 

Neck: 

Tranchea 

Thyroid 

Mobility 

Ganglions: 

Cervical 

Supraclavicular 

Axillary 

EpitrochleaIJ, 

Inguinal, 

- 27 -

NORM ABNORM NOT EXAM ANOMALIES 

• 

, 

, f 
--------------,--------------~!_.----_.,~" 



( 
Thorax; 

Shape 

Expansion 

*Lungs: 

Palpation 

Percussion 

Auscultation 

*Heart: 

Movements: 

Apex tap: 

Auscul~ation: 

rhythm~ 

\? 
B 1 

B 2 (intensity 

and doubling) 

Other sounds 

Murmurs 

Grade Out of VI 

and describe 

Neck veins 

vein waves 

,(- Hep.-jug. ref. ( , 

- 28 -

NORM ABNORM NOT EXAM ANOMALIES 

-'-

f -



1 ~ 

~ ( ~ ~ Peripheral ç t~ 

NOM ABNORM 

- 29 -

NO'r EXAM AN~LIES 

• 
~ 

pulsations: 

f Temporal t 
T 
; 

.. Carotid 
\ , 

Cubital ~.r;1Io 

Radial 
< 
: 

Aortic 

Femoral 

Posterior 

Tibial 

poplitee! 

Pedal 

PHYSICAL EXAMINATION I 

J 

. 
\ ~ 

1 ---' .. ---'"--------=:..---------__ ----------~-----------I ... j --_''''ii/!';'''~ ....... 
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, 
CENTRE DE TOXICOLOGIE DU OUEBEC 

( (. PHYSlCAL EXAMINATION II 

\ 
,NORM 

peripheral veins 

.. 
Abdomen: 

Shape 

Defence 

Reflex 

percussion 

Sensibility 

*Spleen 

Hypertrophy 

Masses 

Murmurs 

Hernias 

Scars 

Intestinal 

sounds 

Q 

Male genita1 orqans: 

Penis 

Testic1es 

Discharge 

ABNORM NOT EX ANOMALIES 

-, 

--------------------.--------------.. ------.~.~,-



AB NO RM 
( (."., 

~' . ' Rectum: 
). 

r r 
1 
t 
i 
~. 

Anus 

Sphincter 

Prostate 

Masses, etc. 

Stools-blood 

Female qenita1 orqans: 

Vu1va 

Ure ter 

va9ina/discharge 

uterine cervix 

ute r ine body 

Adnexa 

perineum 

Smear 

Cul.ture/Trich 

. Co1umn: Shape and movements 

Extremities: fi 

Articulations: 

(Stru~ture-movemen~ L R 

Pl 

LR ..-

- 31 -

NOT EX ANOMALIES 

-, 
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((~ NORM ABNORM NOT EX ANOMALIES 

Fingers 

" Wri~ts 
, 

Elbows 

Shoulders 
~ 

Rips -
f" 

f 
Knees 

~ Ank1es ~ 

J, ~.~ 
" 'l'Oes J 

fi; - -
~ 

Others 

EXAMINATION Il 
Neurological 

examination 
...-

Mental state: -
Collaboration " 

! . . 
Orientation < 

Ï' - - '-. 
~ 

.' Humour • 
f 
~ 
;, Behaviow:: i 
'" -t : 

:r 
Appearance } 

l 

r Verbal content 
(. thought·) - -) 

- ',::. 
Memory/ , 

t" 6 

~ 

'" 

concentratiop -l' 
t : 

~" Intelligence , i 
Language - -

l! ~ading/ 
~ \. writing '!) - ,--

,4 4 • g;; Ji 



cranial. nerves: 

Sensi t.ivity: 

Pain 
" 

Touch 

Attitude 

vibration 

Reflexes: 

o - absent 

.{(-. 2 - normal 
\ ..... ~ ...... 

l 

II 

III 

IV 

V 

VI 

4 - very accentuated 

, - 33 -

~ .. -

----

---'-

1 - diminished 

3 - accentuated 
• 

Aise; 

h' 

1 

VII 

VIII 

IX 

X 

"XI 

XII 

.. 

Other refl.exes 

'" 

, 
J 

1 
" , 

i. 
" ~ 
i . 
J 
~ 
1; 

! 

··1 

\ 

J, -........ ' 
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Name of Physician __ ~ ____________________________________________ __ 

Signature ~' ____________________________________________ ~ ________ ___ 

Date: D.S.Ç. or C.L.S.C. 
Medical Clinic __ ~ ____________________________________________ __ 

• 
.. 

, 

• 

1 $4 .;x .,A4 
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AUTHORIZATION 

, . 
1 authorize one c~py of this file' to be sent te tlie-D.S.C. 

. , 

of C.B. and ,·ta the Céntre de t9xicalogie du Ou'bec, solely for 

purposes related to -<l\1'bec's assista'nce program and ta research. 

Date ______________________ ~ ___ 

Name of persan examined ------------------------------

Ta be'returned to: 
'" Doctor Albert J. Nantel, 

Director 

Centre ~ de Toxicoloqie du Ou~bec 

27 OS, boule LaurLer , . 
SAINTE-FOY (t'lu~beC) 

G1V 4G2, 

• Si.gnature of persan examined, or af 

a representative of that persan 

~--------------------------~--~r-------~~~----~--------------------"----~ .. 
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CRITERIA FOR DETE:RMINING 'l'HE EXTENT OF DAMAGE -TO HEAL'TH FOLLCMING 
" 

EXPOSURE TO UFFI 

:r Serious 

R.S. 

Blood 

D.'1'. 

Eyes 

Chronic bronchitis, bronchopneumonia, pneumonia, asthma, 

pu~on~ edema, epi9lottit~s, tumerous lesion, recurrent 

nosebleeds, chronic uncontrollable CQugh, recurrent 

tracheolaryngitis. 

- Anemia, blood dyscrasia, adenosplenomegaly, mononucleosis. 

Esophaqitis, gastritis, colitis, persiste~t diarrhea, 
• 

recurrent vomitinq, anorexia with weiqht loss. 

a. 
Recurrent keratoconjunctivitis. 

1 

. N.S. Loss of ~nscioasness, incapa~itatin9 headache or insomnia, . 
vertigo, notic~able behaviour disturbances. 

.' 

, 

QU'Wei .. ; ... _:c -.. 
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.. 

XI Moderate 

, 
R.S. -

o.s. 

N.S. 

Eyes 

Skin 

Irritatin9'cO~9h, Qccasional nosebleeds, rhinopbarynq~tis, 
'.' , 

sillusitis. 
.. 

Occasional vomiting, occasional diarrhea, frequent nausea. 

-Frequent beadaches, sleeping problems, _irritabi~ity,­

dizziness, fatigue. 

COnjuncti vitis, blephari tis. 

Simple dermatitis: 

.. 

: 

.. 

... ,. "h J. 

1 
,j 

1 

~ . . 
f 
~ -
.! 
~ 
~ 
-t.-

1 
JI 

1 
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1 
.~ 
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Il 

((. :III Slight 
~ " 

R.S. 

D.T. 

.. 

Skin 

Eyes 

.. 

Dryness of the nose, dryness of the throat, snee:tl,ng, 

rhinorrhea, occasional cough, perception of disagreeable 

odours. 

Naus~a, decréased appetite, changes in taste of food,. 

dyspepsia. 

• 
Occasional headaches, slight somnolence, somewhat 

disturbed sleep. 

Irritation, pruritis, dryness. 

a 
Irritation, tearing. 

.. 

r --~------~--------------------__ ~,_et~;,.Q€ _______________________________ --______ ~ ______ --.. ~ .. 

~~-~--~------------
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MEDICAL CERTl:FJ;CATE • 

P1ease fill out a certificate ·for each famdly member examined 

and enter it in the file. 

This is ta conf irm that l have examined -----------------------------
__________ ----___ (n~el, who is ---------------- years of age', 

. 
and resides at 

. 
------------~--------------------------------------~-------------------' 

l have observed hea1th problems campatib1e with exposure-to 

urea-formaldehyde foam insulation. 

The extent to which his health is affected is 

Serious 

Hoderate 

S1ight 

. '. 
Date 

." 
Name of Physician 

Signature of Physician ____ --... ____ ------------~------

. ' . 

.I!I 

,1 

, ., 

• 1 
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" 

, 
Identi fi cati on 

~ (' [de: ____________ .:._____ _ ______________ """ __ :;.. 
t last.... first ~ 

francais 
engl i sh 

Date/hour ____ .:. _______ ~ 

i Address of home with UFFI: No answer ____________ _ ,. 

·f l, 
!'C 

t 
"ff 
f 
" , 

Comments_~ ___________ _ 

• Telephone t where 
reached: _____________ _ 

postal code 

Interviewer» Introduction: 
Hello. r Hould Iike ta speak ta __________________ My name is 

d' 1 Hork for the Department of Community Health, Montreal General Hospi taI. 
Ne are dcting a study on urea-formaldehyde faam insulation for the home. 1 
would like to ask you a few questions. All information is strictly 
confidential. 

il- (additional info: concerned with heal th in the home: information ta 
ÏIIIprove D.S.C. services) 

Interviewer» to aIl: 
What is your ·present address? same as above 

postal code 

Interviewer» if applicable: 
When di d you move in to i!~~t:~~~ et t!.Q~~ ~U!l MEEH? 

Date 
yr III day 

1 

If you do not know the exact month and year, since about .. hat year did 
you 1 ive at i!!!!![~~~ Qi MEE! t!Q!!!~l? 

Sinee 
-~---------------------

Interviewer» for ail: 
When was this home insulated with UFFI? 

Date 
yr Dl day 

If you do not knoH the exact date, can you remember what time.of year it 
was? What season? 

Seasan: fall(09) 
Hinter (12) 

.. spring(OSl ___ _ 
summer (07) ___ _ 

Interviewer» if present address different from UFFI home: 
When ~id you ,move from !!ggt:~~~ gf MEE! t!.Qœ~l? 

Date 
yr DI day 

, ' 

·----------~ ____ ~1. ______ ~~ ______ ----------_____________________________ • ____________ ~L_'~~~ ~ 
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Identification page 2 

( 
~_ InterViewer» for a11: 
t May 1 as~ you your medlcare number? 

This information Has <incompletel on your application for the assistance 
program for the Bureau des victimes de la tlIUF. We would llke te use thls 
Information for confidential research. 

InterViewer» If respondent willing ta cooperate: 
1 have just a few addItional questions: 

Dld yOIJ or your family lIlake any changes to your home .. Her UFFI was 
Installed? For example, dld y,ou 

r-emove the UFF 1 or ____ keep the UFF 1 Date changes lIlade: 
b 1 od off the UFFI or ___________ (open)? 
no changes made yr en day 

May ask why you moved? 

Was th/e move be.cause of UFFI? 
yes no 

Do you think that UFF! affected your health or the health of anyone ln 

your f amll y? 

That's aIl, and thank you for answering these questions. 

Interviewer's comments: 

( (~ 

-- - --------- -
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QUESTIONNAIRE Dossier no 

Nom , 
e Quelle est votre présente adresse? [] même que celle indiquée sur 

la lettre 

code postal # téléphone 

• A quelle date avez-vous emménagé dans la maison isolée à la MIUF? 

Date 
an mois jour 

• Si vous ne connaissez pas la date exacte, depuis quelle année habitez­
vous la maison isolée à la MIÙF? 

Depuis 

• A quelle date cette maison a-t-elle été isolée à la MIUF? 

Date ---.- -.---
an mo-z..s JOur 

• Si vous ne connaissez pas la date exacte, pouvez-vous vous souvenir.du 
moment de l'année, de la saison? 

o automne (09) D hiver (12) [J printemps (05) o été (07) 

• Si vous n'habitez plus la maison isolée à la MIUF, à quelle date avez­
vous déménagé? 

Date r': 
---r- • an mo-z..s Jour 

• Si vous avez déménagé, est-ce à cause de la MIUF? o oui o non 

• Avez~vous fait des changements à votre maison après que la MIUF ait 
été installée? Par exemple, avez-vous: < 

[] fait enlever la MIUF 

[J recouvert murs et plafonds 
afin d'enrayer les émana­
tions de la MIUF 

D gardé la MIUF 

D autre (S.V.P., spécifiez) ------

.. . 1 

,.. 
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HOPITAl GENÉRAl DE MONTRÉAL 
THE MONffiEAl GENERAL HOSPITAL 

.1 

Cher 

Montréal, le 

• 

, Cette lettre a pour but de confirmer que 
le Département de santé communautaire de l'Hôpital gé­
néral de Montréal fait présentement une étude sur la 
mousse isolante d'urée-formaldéhyde. Nous avons commu­
niqué avec vous par téléphone, et nous aimerions que 
vous nous donniez votre numéro d'Assurance-Maladie en 
complétant l'espace réservé à pet effet plus bas. Cette 
information est utilisée à des fins de recherche et es~ 
strictement confidentielle. -Si vous avez des questions, 
vous pouvez 'communiquer avec Kristan L'Abbé au 932-9231, 
poste 2&. Votre coopération est grandement apprécié~. 

f d'Assurance-Maladie: 

Veuillez s'il-vous-plait nous retourner 
cette lettre dans l'enveloppe affranchie ci-incluse. 
Nous vous ferons parvenir les résultats de notre étude 
dans quelques mois. 

KAL/md 
p.j. 

. 
Merci. 

Il 

Kristan A. L'Abbé 
Agent de recherche 

Département de santé communautaire 1597 avenue des PInS ouest Montréal H3G 183 937-9231 

\.... 

"f 
.... 
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HOPITAL GÉNÉRAL DE MONTRfAL 
THE MONTREAL GENERAL HOSPITAL 

Dear 

Montreal, 

We are writing this letter to confirm that 
the Department of Community Hea1th is doing à study on 
urea-formaldehyde foam insulation. We have contacted 
you by telephone, and now we would 1ikè you to give us 
your medicare number by completing this form and retur­
ning it to us. This information is used in research ~nd 
ls strictly eonfidential. If you have any questions, 
please contact Kristan L'Abbé at 937-9231, ext. 26. Your 
cooperation is greatly appreciated. 

Medicare 1 
/ 1 <,-

Please return this form to us in the enclo­
sed stamped envelope. We will send you the results of our 
study in several months from now. 

KAL/md 
enel. 

Thahk you. 

Sincerely, 

Kristan A. L'Abbé 
Research Associate 

~ Département de santé convnunautaire 1597 avenue des Pre ouest Montléal H3G 183 937-9231: 1 
----------------- > 



, < 

( 

Réglé de 
l'assurance-maladie 
du Québec 

Case postale 6600 
Québec (Québec) 
G1K 7T3 

r 

Québec, le 29 juin 1984. 

Hôpital Général de Montréal, 
Département de santé communautaire, -
1597 avenue des Pins ouest, 
Montréal, 
H3C-IB3. 

Madame, 

La présente fait suite à notre conversation téléphonique du 
28 juin. 

Je vous confirme la distinction à établir entre le code de 
l'acte et-le code du diagnostic. 

Le code de l'acte réfère à la codification du service pro­
fessionnel rendu par le dispensateur v.g. examen, injection, 
réparation de plaie, etc ••• Le taux de présence de c~te 
donnée sur la demande de paiement est de 100%. Le code de 
diagnostic réfère plutôt au motif de consultation ou à la 
pathologie. Cette information sommaire est contenue dans la 
case: '~iagnostic principal et renseignements comp1émentai­
"res". Le taux de présence de cette donnée est d'environ 
50 à 60%. 10% étant codé par le médecin ou son personnel; le 
reste étant codifié par la Régie selon un choix aléatoire. 

Espérant ces préc~sions utiles, je vous prie d'agréer, Madame, 
l'expression de m~ sentiments les meilleurs. 

Pascal Bossé. 1)' 

PB/dbd 

( 

-


