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BACKGROUND: Early life events may have long term
consequences on respiratory health including the risk of
developing asthma.
OBJECTIVE: To examine the independent roles of birth-
weight and preterm birth on childhood asthma after ac-
counting for socioeconomic status.
METHODS: A total of 989 elementary school children
performed spirometry before and after a free-running exer-
cise challenge. A subsample of 327 children underwent
methacholine bronchoprovocation and allergy skin prick
tests to common inhaled aeroallergens. Information on
birthweight and preterm birth was obtained by parental
interview. Socioeconomic status was established using pa-
rental occupation.
RESULTS: After adjusting for the effects of important
confounding variables, birthweight was positively associ-
ated with forced vital capacity (FVC) and forced expiratory
volume in 1 s (FEV1); FVC increased 4.5% per kg (95% CI
1.7 to 7.4) and FEV1 4.4% per kg (95% CI 1.8 to 7.2).
Birthweight was not related to exercise-induced bron-
chospasm or an asthma diagnosis, but airway responsive-
ness to methacholine increased as birthweight decreased
(P=0.01). Preterm birth independent of birthweight was
associated with a lower FEV1/FVC (–1.7%; 95% CI –2.8
to –0.5).
CONCLUSIONS: Birthweight appears to be related to
lung size and methacholine responsiveness while preterm
birth appears to diminish airway size.
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Lung function

Poids de naissance et prématurité en relation
avec des indicateurs de l’asthme chez l’enfant

HISTORIQUE : Certains événements qui surviennent dès la
naissance peuvent avoir des conséquences durables y compris le
risque du développement de l’asthme.
OBJECTIF : Examiner les rôles indépendants du poids de nais-
sance et de la naissance prématurée sur l’asthme de l’enfance après
avoir pris en considération le statut socioéconomique.
MÉTHODES : On a pratiqué des tests spirométriques chez 989
enfants de l’école primaire avant et après une compétition de
course libre. Un sous-échantillon de 327 enfants ont subi une
épreuve de provocation bronchique à la méthacoline et des tests
cutanés d’allergies à des aéroallergènes inhalés courants. Les don-
nées sur le poids de naissance et la prématurité ont été recueillies
auprès des parents. On a défini le statut socioéconomique en
fonction du type d’emploi des parents.
RÉSULTATS : Après une correction en fonction des effets de
variables importantes se confondant, le poids de naissance était
associé de manière positive à la capacité vitale forcée (CVF) et au
VEMS (volume expiratoire maximal/seconde) ; la CVF augmen-
tait de 4,5 % par kg (IC 95 % 1,7 à 7,4) et le VEMS de 4,4 % par
kg (IC 95 % 1,8 à 7,2). Le poids de naissance n’était pas associé
au bronchospasme induit par l’exercice ou à un diagnostic d’as-
thme, mais la réponse des voies aériennes à la méthacoline aug-
mentait lorsque le poids de naissance diminuait (P=0,01). La
naissance prématurée indépendamment du poids de naissance était
associée à une diminution du rapport VEMS/CVF (–1,7 % ; IC
95 % –2,8 à –0,5).
CONCLUSIONS : Le poids de naissance semble être associé à la
taille des poumons et à une réponse à la méthacholine alors qu’une
naissance prématurée semble diminuer le calibre des voies aériennes.

Can Respir J Vol 4 No 2 March/April 1997 91

DEMISS.CHP
Mon Apr 14 10:54:29 1997

Color profile: Disabled
Composite  Default screen



Prolonged follow-up of birth cohorts from Britain has

strongly suggested that the factors that affect the early

development of the lungs and airways have important reper-

cussions throughout life (1,2). Infants have differences in

measures of airway and lung size that predate and appear to

predict subsequent wheezing illnesses (3) related to viral

infection.

Both preterm birth and birthweight have been associated

with an excess of childhood respiratory morbidity in the form

of symptoms (4-6), reduced lung function (5,7-11), airway

hyper-responsiveness (12) and diagnosed asthma (5,6,11,13),

but the results of studies have not always been consistent.

Low birthweight and preterm birth are more common among

disadvantaged groups (14), among whom crowding and

lower respiratory tract illness are more frequent; also, poor

environmental conditions associated with asthma, eg, paren-

tal smoking, may be more likely to prevail (15). Most studies

reported did not control for socioeconomic status (SES) or

used imprecise methods of assessing social class. Further-

more, only one study has been able to separate the effect of

preterm birth without associated neonatal respiratory distress

syndrome from that of low birthweight (5).

During a study of the determinants of respiratory health in

Montreal elementary school children, we examined the inde-

pendent effects of birthweight and preterm birth on indicators

of childhood asthma after controlling for SES and other

important confounding variables.

SUBJECTS AND METHODS
The study was approved by the Ethics Committee of the

Department of Epidemiology and Biostatistics, McGill Uni-

versity, Montreal, Quebec.

Cross-sectional survey in the schools
Study population: Eighteen schools on the island of Mont-

real, Quebec, were selected to represent a broad range of

socioeconomic status based on neighbourhood average

house values. One class from each school of grades one (ages

five to seven years), three (ages eight and nine years) and five

(ages 10 to 13 years) was selected. Study procedures were

briefly described to each class, and each child was provided

with an introductory letter, a short questionnaire about the

child’s health and home environment, and a letter of consent

to be completed by a parent.

Of the 1274 children selected, the parents of 130 (10.2%)

refused participation while a further 75 (5.9%) children did

not return the questionnaire and consent form. There were no

differences in the age, sex or race of the child between

participants and nonparticipants. Among families who re-

fused permission for their child to participate in testing, but

who did return the short questionnaire, mothers were less

likely to be currently smoking (18.8% versus 37.9%) and

fathers were less likely to have a history of asthma (3.9%

versus 17.2%). No meaningful differences were seen in res-

piratory symptoms, type of heating and cooking fuel used and

the presence of pets.

Lung function: In the school gymnasium, each subject’s

age, sex, height and weight were recorded, and the children

were asked whether they had experienced a respiratory tract

infection within the past week. Enquiries was made concern-

ing current smoking among the grade 5 children. Spirometry

was carried out sitting with nose clips, using two Collins 10 L

water-sealed spirometers (Warren E Collins, Maryland) ac-

cording to current American Thoracic Society (ATS) guide-

lines (16), and the best forced expiratory volume in 1 s

(FEV1) from any flow-volume curve, both at baseline and

after exercise, was used for analysis (17).

After 5 mins rest, heart rate was measured using a digital

plethysmograph (Heart Rate Inc, California). Children were

then asked to run around the gymnasium for 6 mins at a pace

judged sufficient to attain 90% or more of their predicted

maximal heart rate (18); heart rate was measured again im-

mediately after completion of exercise. Five and 10 mins

after completion of exercise, spirometry was repeated on the

same spirometer. Subjects did not take part in the exercise

test if they were excused from gym class or if their FEV1 was

below 70% predicted. Temperature and humidity of the gym-

nasium were recorded at the time of the test. No specific

instructions were given concerning the use of medications,

including those for asthma. The exercise test was completed

successfully in 989 children. Only 11 (1.1%) children had

used an inhaled beta-agonist and one (0.1%) used theophyl-

line in the days preceding the test. No other use of asthma

medication was reported.

Subsample selected for study at home
Study subjects: A subsample of children was chosen for

detailed investigation of risk factors for airway hyper-respon-

siveness. Children whose parents responded “yes” to the

question: “Has a physician ever diagnosed asthma in your

child?” and those whose FEV1 fell by 10% or greater after

exercise were first selected. For each of these children, the

next child on the alphabetical class list of the same sex was

chosen. If the parents of the child with asthma or exercise-in-

duced bronchospasm (EIB) refused further participation, both

this child and the one chosen for comparison were not studied

further; if a child chosen for comparison, that is without

asthma or EIB, refused, the next appropriate child on the

class list was selected. For 38 children with a history of

asthma or EIB, a comparison subject of the same sex in the

same class could not be obtained because of the high refusal

rates in certain classes.

Respiratory questionnaires: A questionnaire regarding res-

piratory symptoms, medical history of the child, exposure to

second-hand smoke and housing conditions, including the

current presence of pets (dogs, cats, birds, hamsters, mice,

guinea pigs) in the home, was administered to one of the

parents by a trained interviewer (19). The following ques-

tions were asked about preterm birth and birthweight: “Was

the child born prematurely? If yes, how many weeks was the

child born premature?” (preterm birth); “When the child was

born, was he/she kept in hospital after the mother went

home?” (neonatal intervention); and “How much did this

child weigh at birth? xx lbs or xx kg” (birthweight). Symp-
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toms and diagnoses were defined as follows: “Does the

child’s chest ever sound wheezy or whistling?” (ever

wheeze) and “If yes, does the child get this on most days or

nights?” (wheeze most days); “Has the child had wheezing or

whistling in the chest, at any time, in the last 12 months?”

(current wheeze); “Has the child ever been diagnosed to have

asthma?” (history of asthma); “How many asthmatic attacks

has the child had in the last 12 months?” (current asthma);

“Does the child usually cough?” (usual cough); “Does the

child usually cough and bring up mucus?” (cough with mu-

cus); “Do colds usually go to the child’s chest?” (usual

colds); “Has the child been coughing at night or on getting up

in the morning during the past month?” (night cough); “Does

the child’s natural father suffer from asthma?” and “Does the

child’s natural mother suffer from asthma?” (asthma in a

parent).

Assessment of socioeconomic status: Parents’ recent occu-

pation was used to identify the corresponding codes of the

Standard Occupational Classification (20). These codes were

then converted into SES scores for the child, based on income

and education level for each occupation (the highest score

from either parent was retained for analysis) from the tables

developed by Blishen and colleagues (21). Spearman’s rank

correlations between the SES score assessed using the most

recent and the previous three jobs were, respectively: rs=0.86,

rs=0.84 and rs=0.62 for the mothers’ jobs and rs=0.87, rs=0.84

and rs=0.81, for fathers’ jobs.

Methacholine bronchoprovocation test: The methacholine

bronchoprovocation test was carried out at home in the eve-

ning. Children were asked not to use beta-2-agonists for 6 h

before the test. Baseline spirometry was performed on each

subject before the methacholine challenge using a Vita-

lograph pneumotachograph spirometer (Vitalograph SA,

Missouri) with a nose clip applied. Each child had as many as

eight trials, continuing until three curves satisfying the ATS

acceptability and reproducibility criteria were obtained. All

children with an FEV1 greater than 75% of their forced vital

capacity underwent a methacholine challenge test using the

method of Yan et al (22), differing only in the use of

methacholine instead of histamine. A long protocol with nine

incremental doses was followed in children with EIB or a

history of asthma, with six incremental doses given to the

other children. De Vilbiss 40 glass hand-held nebulizers (De

Vilbiss Co, Pennsylvania) were used for administration. The

output of these nebulizers was obtained through a series of

measurements of weight before and after activations. The test

began with three inhalations of 0.9% saline, with FEV1 meas-

ured 1 min after. Provided that the FEV1 did not fall by more

than 10% of the baseline value, methacholine solutions were

administered according to the following cumulative doses in

micromoles: 0.030, 0.060, 0.124, 0.244, 0.499, 0.996, 1.990,

3.913 and 7.80 for the long protocol and 0.030, 0.094, 0.477,

1.967, 3.89 and 7.78 for the short protocol.

At each dose level, subjects performed inspiratory capac-

ity inhalation with a 5 s breath-hold while seated and wearing

nose clips. A forced expiratory manoeuvre was performed, as

described above, 60 s after each dose. The challenge was

stopped when the FEV1 had fallen by 20% or more or the

final dose had been reached. Of the 332 children chosen for

detailed investigation at home (children with EIB or asthma

and children without these conditions), the FEV1 of four

(1.2%) children was 75% or less of their predicted value and

as a result the methacholine bronchoprovocation test was not

performed. The methacholine bronchoprovocation test was

completed successfully in 310 children.

Allergen skin prick testing: During the home visit, a drug

history was taken to ensure that the child was not using any

preparation that might interfere with a response. Solutions for

testing comprised histamine (1 mg/mL), normal saline, Der-

matophagoides pteronyssinus, Dermatophagoides farinae,

mixed grass pollens, tree pollens, ragweed, mixed moulds,

Aspergillus species, cat epithelium and cockroach. The

mixed moulds comprised Alternaria tenuis, Aspergillus fumi-

gatus, Aspergillus niger, Aspergills oryzae, Aspergillus ter-

reus, Hormodendrum hordei, Penicillium chrysoganum,

Penicillium digitatum, Penicillium expansum and Penicil-

lium notatum. Solutions for testing were obtained from

Omega. Needles (26 gauge) were used to break the skin. The

resultant wheal diameters were measured at right angles

using Vernier calipers (Searle, West Germany) at 10 and 15

mins. A wheal at least 3 mm in either direction (the maximum

whichever time was noted) was taken as a positive response

if the normal saline control showed no reaction (less than 1

mm); otherwise, the size of the reaction was subtracted from

the reaction of each allergen. If there was no positive re-

sponse to histamine, skin testing was regarded as invalid. A

wheal size of 3 mm or greater was taken to indicate a positive

allergic reaction to the specific antigen (23,24). Valid allergy

skin test results were obtained for 309 children.

STATISTICAL METHODS
The outcome variables in this analysis were lung function

(forced vital capacity [FVC], FEV1 and FEV1/FVC), EIB, a

history of asthma, airway responsiveness to methacholine,

allergy skin test positivity and EIB or a history of asthma

combined. The explanatory variables were birthweight and

preterm birth.

Respiratory symptoms, EIB, a history of asthma, allergy

skin test positivity and EIB or a history of asthma combined,

in relation to the independent variables were analyzed by

unconditional (including all subjects studied) and conditional

(including only children with markers of asthma in whom a

comparison child from the same class participated) multiple

logistic regression (25). For each of these outcomes and

independent variables, a separate regression model was con-

structed. Statistical significance of regression coefficients

were determined by the χ2 approximation to the likelihood

ratio statistic. Because the results obtained from the condi-

tional and unconditional logistic regression models were

similar and, in an attempt to include as many subjects as

possible, the results of the unconditional multiple logistic

regression models are presented.

For the methacholine bronchoprovocation test, the dose

response data of each child were summarized by the method

Early life events and markers of childhood asthma
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of O’Connor et al (26). The dose response slope (DRS) was

ranked because of the nonnormal distribution of DRS, which

persisted despite various transformations. The ranks were

used as an outcome variable for subsequent multivariate

analysis and approximate normality was obtained in their

residuals.

FVC, FEV1 and FEV1/FVC were transformed into a natu-

ral logarithmic scale (LN) and were regressed on LN (stand-

ing height), LN (age) and LN (body mass index), sex and

race. Constant variance and normality were obtained in the

residuals. The relationship of these residuals to birthweight

and preterm birth was then examined using least squares

regression. To express the results as percentage change, the

antilogarithm of each regression coefficient was computed

and multiplied by 100. Thus, associations between outcomes

and exposure measures were expressed as change from 100%

in the ratio of observed to expected (27).

Statistical significance was defined as a two-tailed

P<0.05. Statistical analysis was carried out using SAS (SAS

Institute Inc, North Carolina) and EGRET (SERC, Washing-

ton) statistical softwares.

RESULTS
Table 1 provides descriptive characteristics of the partici-

pants in the component of the study carried out in the schools.

The prevalence of occasional and persistent wheezing is

quite low compared with published results in similar popula-

tions; this is not the case for the prevalence of asthma. This

is likely due to the unsatisfactory translation of the term

wheezing into French and has been described previously in

studies carried out in Quebec (28).

Of the 269 children with either EIB or a history of asthma,

187 (70%) were visited at home. Of the 231 children chosen

for comparison, 145 (63%) were visited. Reasons for nonpar-

ticipation among the cases and controls, respectively, were

refusals (66 [25%] and 49 [21%]), not reached (9 [3%] and

26 [11%]), excluded because of language problem (2 [0.7%]

and 2 [0.9%]), wrong telephone number (2 [0.7%] and 2

[0.9%]), no telephone number (1 [0.4] and 2 [0.9%]) logisti-

cal reasons (1 [0.4%] and 2 [0.9%]), and other reasons (1

[0.4%] and 2 [0.9%]). Among children with EIB or a history

of asthma (Table 2), nonparticipants were more likely to be

Caucasian, have mothers or fathers who smoke or mothers

who had smoked during pregnancy. Among the comparison

group, differences between participants and nonparticipants

were less pronounced, though mostly similar to those with

EIB or a history of asthma.

Lung function: The mean birthweight of the 300 children

(90.4%) whose parents provided this information was 3.2 kg

(SD=0.6). Only two children had a birthweight of 1.5 kg or

less, while 34 (11.3%) children had a birthweight of 2.5 kg or

less. Birthweight variables created using cut-off values of 1.5

and 2.5 kg could not be used in the analysis because of the

small numbers involved. Birthweight was therefore consid-

ered as a continuous variable.

Separate regression models were constructed for the out-

comes FVC, FEV1 and FEV1/FVC. When examining the

effect of birthweight alone, the estimated increases in FVC,

FEV1 and FEV1/FVC associated with an increase in birth-

weight of 1 kg were 2.8% (95% CI 0.5 to 5.2), 3.4% (95% CI

1 to 5.8) and 0.5% (95% CI –0.7 to 1.7) respectively. After

adjusting for the effects of passive smoking, asthma in a

parent, SES, preterm birth, neonatal intervention, child’s age,

sex, race, height and body mass index, birthweight was found

to be associated with FVC and FEV1 but not with FEV1/FVC

(Table 3). To better isolate the effect of birthweight from that

of preterm birth, analysis was restricted to the 256 children

born at term (37 weeks or more of gestation). The association

between lung function and birthweight did not change appre-

ciably. Among the 327 parents reporting whether their child

was born preterm, 48 (14.7%) of the children were born

preterm. After adjusting for the effects of passive smoking,

asthma in a parent, SES, birthweight, neonatal intervention,

and child’s age, sex, race, height and body mass index,

preterm birth was associated with a reduction in FEV1/FVC,

but not with FVC or FEV1 (Table 3).

EIB and asthma: Exercise-induced bronchospasm by itself

was not associated with birthweight. There was a tendency

towards a higher risk of EIB with preterm birth, and this

became significant when children with a history of asthma

after adjusting for the child’s age, sex, race, asthma in a

parent, SES and birthweight were included (Table 3).

Airway responsiveness to methacholine: From the univari-

ate analysis, the estimated change in the ranks of the dose

response slope to methacholine for a 1 kg increase in birth-

TABLE 1
Descriptive characteristics of responders to initial
questionnaire in the cross-sectional survey at schools

Number Percentage

Boys 553 49.9

Symptoms/diagnosis (n=1101)

Usual cough 113 10.3

Night cough 112 10.2

Ever wheeze 117 10.6

History of asthma 133 12.1

Current asthma 51 4.6

Asthma treatment 50 4.5

Parent currently smoking (n=1111)

Neither* 538 48.4

Mother only* 203 18.3

Father only* 180 16.2

Both 190 17.1

Child shares bedroom (n=1109) 487 43.9

Child attended day care (n=1102) 373 33.9

Pets in home, current (n=1109)

Any 503 45.4

Cats 209 18.9

Exercise-induced bronchospasm
(n=989)†

189 19.1

*318 (28.6%) are monoparental; †Fall in forced expiratory volume in
1 s 10% or greater
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weight was –18.3 (95% CI –36.5 to –0.04). Thus, as birth-

weight increased, responsiveness to methacholine decreased.

After adjusting for the effects of passive smoking, asthma in

a parent, SES, age, sex and preterm birth, an increase in

birthweight was still found to be associated with a decrease

in the ranking for dose response slope to methacholine (Table

3). Further adjustment for airway calibre by including

FEV1/FVC in the model did not significantly alter the asso-

ciation of birthweight to methacholine responsiveness;

change in the ranking of DRS to methacholine per kg increase

in birthweight was –22.3 (95% CI –42.3 to –2.2). On the other

hand, preterm birth was not found to be associated with

methacholine responsiveness (Table 3). The relationship be-

tween preterm birth and methacholine responsiveness was

studied by treating methacholine responsiveness as positive

(7.8 mmol methacholine or less causing a fall in FEV1 of 20%

or more) or negative in a logistic regression model. After

accounting for potential confounding variables, preterm birth

was associated with increased risk of methacholine respon-

siveness but this did not achieve statistical significance

(OR=1.89, 95% CI 0.97 to 3.69).

Allergy skin test positivity: Birthweight and preterm birth

were not found to be significantly related to positive allergy

skin test, when examined not adjusted or after adjusting for

the effects of the child’s age, sex, race, asthma in a parent,

SES and passive smoking (Table 3).

Respiratory symptoms: There was no statistically signifi-

cant association between birthweight and any reported respi-

ratory symptoms or a prior history of asthma considered

alone. However, preterm birth was significantly related to

ever wheeze and chest colds (Table 3).

DISCUSSION
In this cross-sectional study of school children, principally

six to 12 years of age, we found increasing birthweight, but

not preterm birth, to be associated with larger FVC, FEV1 and

decreasing airways responsiveness to methacholine (but not

to exercise), while preterm birth, but not birthweight, was

associated with a lower FEV1/FVC, and a higher likelihood

of ever wheeze, chest colds and EIB or a history of asthma

combined, but not with airway responsiveness to either exer-

cise or methacholine.

The overall response rate was quite low for an epi-

demiological study. Because nonparticipants were more

likely to have mothers or fathers who smoke or mothers who

had smoked during pregnancy, preterm children with asthma

TABLE 2
Descriptive characteristics of the subsample selected for further study at home

Exercise-induced bronchospasm or history of asthma

Present Absent

Participants (n=187) Nonparticipants (n=82) Participants (n=145) Nonparticipants (n=86)

Boys (%) 55.4 54.2 52.5 58.5

Caucasians (%) 74.6 86.1 82.0 83.3

Mothers smokes (%) 37.3 45.2 43.2 46.3

Father smokes (%) 43.5 50.8 50.5 56.1

Mother smoked while pregnant (%) 29.6 43.1 33.9 32.9

TABLE 3
Relationship of birthweight and preterm birth to lung function, airway responsiveness and respiratory symptoms

Birthweight* (n=300) Preterm birth† (n=327)

Percentage lung function (95% CI)‡

Forced expiratory volume in 1 s (FEV1) 4.4 (1.8 to 7.2)§ –0.5 (–5.1 to 4.2)

Forced vital capacity (FVC) 4.5 (1.7 to 7.4)§ –2.6 (–6.9 to 1.8)

FEV1/FVC 0.3 (–1.0 to 1.7) –2.8 (–4.9 to –0.6)§

Exercise-induced bronchospasm (EIB) ‡ (Odds ratios) (95% CI)‡ 0.8 (0.4 to 1.4) 1.8 (0.9 to 3.4)

Methacholine dose response ranking (Coefficient) (95% CI)‡ –22.6 (–41 to –4.2)§ 12.7 (–18.3 to 43.7)

Allergy skin test positivity (Odds ratio) (95% CI)‡ 0.8 (0.5 to 1.3) 0.9 (0.5 to 1.7)

EIB or a history of asthma combined (Odds ratios) (95% CI)‡ 0.7 (0.5 to 1.2) 2.8 (1.4 to 5.4)§

Respiratory symptoms (Odds ratios) (95% CI)‡

Ever wheeze 0.9 (0.6 to 1.4) 1.9 (1.0 to 3.8)§

Night cough 0.9 (0.5 to 1.9) 1.4 (0.5 to 3.8)

Cough with mucus 1.1 (0.4 to 3.1) 1.4 (0.3 to 5.8)

Chest colds 1.4 (0.4 to 1.2) 2.2 (1.1 to 4.4)§

Asthma diagnosis 0.9 (0.6 to 1.5) 1.8 (0.9 to 3.5)

*Change in lung function is per kilogram increase in birthweight; †Child born before 37 weeks of gestation; ‡See text for the standardizing variables;
odds ratios are expressed per kilogram increase in birthweight and preterm birth (37 weeks or greater is the reference group); §P<0.05
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(or markers of asthma) may have been under-represented in

our study sample. This selection bias should have resulted in

an underestimation of their association in our study and could

not, therefore, explain the positive findings of the study.

Potential information bias stems from the fact that informa-

tion on birthweight and the occurrence of preterm birth were

obtained from the parents and depended upon accurate recall.

Unfortunately, we were unable to validate the recalled birth-

weight and preterm birth information with the child’s clinical

records.

Several studies have examined the accuracy of parental

recall of birthweight and gestational age (29). Maternal recall

of birthweight was found to be highly accurate (within 10 g)

in 41% of cases, accurate to within 100 g in 75% and to

within 200 g in 87%. Accuracy of recall was not related to

maternal age or education. Maternal recall of gestational age

was found to be completely accurate in 39% of the cases,

accurate to within one week in 74% and to within two weeks

in 94% of the cases. More recently, Hakim et al (30) assessed

agreement between maternal interview and medical record-

based gestational age by using data from a case-control study

of childhood strabismus. Overall, 86% of mothers were

within two weeks of the gestational age reported in the

medical record. Parental reports of birthweight and gesta-

tional age, therefore, appear to be sufficiently accurate for

epidemiological studies. Furthermore, lack of accuracy will

result in attenuation of effects and, thus, would not explain

our findings. The response to the question on preterm birth

was ‘yes/no’ only, and this will have contributed to decreased

precision. It is possible, therefore, that some of the effects on

respiratory health which we are attributing to birthweight

independently of preterm birth might actually be related to

the latter; that is, inaccuracies in the assessment of preterm

birth resulted in residual confounding of the association of

lung health and birthweight.

Low birthweight was associated with increasing airway

response to methacholine but not to EIB. The discrepancy in

the results of the two airway challenges may be due to a

greater sensitivity of methacholine for asthma (31) or differ-

ing mechanisms (32) and risk factors (33) for these markers

of airway function. Although misclassification of the chil-

dren by the exercise test is a possibility, care was taken to

standardize the test (18). Thirty-nine children performed ex-

ercise tests on two different days, on average, 30 days apart.

Agreement of the two tests as to the presence of EIB was

72%. Furthermore, comparison of atmospheric conditions

(eg, temperature and humidity in the room at testing) and

indicators of effort (eg, per cent maximum heart rate) in those

children with EIB and in those without EIB did not show

important differences. Different boundaries defining signifi-

cant exercise bronchospasm have been used in different stud-

ies, but a cut-off value of 10% or greater fall in FEV1 after

exercise has been recommended most often (34).

In a recent report, Rona et al (5) also found birthweight to

be an important determinant of FVC and FEV1. However,

Chan et al (7) found birthweight predominantly affects air-

flow with little change in vital capacity. A number of possible

explanations exist for the link between low birthweight and

childhood respiratory health such as constitutional factors,

preterm birth, an excess of lower respiratory infections in

infancy, low social class or maternal smoking during preg-

nancy (15). In the present study, social class and maternal

smoking did not appear to account for the link between

birthweight and lung function. There was a significant ad-

verse effect of preterm birth on airway calibre, consistent

with the reports of others (8-10). Interestingly, the relation-

ship between wheezing illness and preterm birth may be

explained by the reduced airway calibre subsequent to pre-

term birth (35). The mechanisms by which birthweight and

preterm birth affect respiratory health may differ. Hislop et al

(36) demonstrated that between 22 weeks of gestation and

eight months of age, the normal infant shows an age-related

linear increase in airway diameter, with a proportional in-

crease in the amount of smooth muscle, while the relative

area occupied by submucosal glands decreases during this

time. Preterm infants had normal-sized airways for their

postconceptional age, but an increase in the total amount of

bronchial smooth muscle and an increase in the number of

goblet cells.

Most previous studies of the effect of birthweight and

preterm birth on respiratory health have failed to differentiate

these two factors, did not control for confounding factors and

had limited power due to small sample sizes. The present

study allowed for the evaluation of the independent effects of

birthweight and preterm birth in a relatively large sample of

children of whom information was obtained regarding poten-

tial confounding factors.

In conclusion, the present results provide evidence that

birthweight is related to lung size and methacholine respon-

siveness while preterm birth appears to diminish airway size.
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