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ABSTRACT

In the management and evaluation of asthma, simple instruments for measurements of
peak expiratory flow rate (PEFR) are necessary. The aim of this study was to determine
normal PEFR of the healthy children in Babol, Iran.

This study was randomly done on 1050 students (primary and secondary schools) in
Babol. Mini-Wright peak flow meter was used for measurement of PEFR. The range of age,
weight and height were defined. Information was statistically analyzed by SPSS, T- Test and
R2 and due to formula with regression.

Mean age of 1050 students (525 male and 525 female) who participated in this study was
10.26 years. The mean of PEFR was 262.35%£71.97 L/Min. Obtained PEFR with all
anthropometrics variants indicate a high correlation. Correlation between PEFR and height
was more significant and between PEFR and weight was lower, and according to importance
of height and age, formulas suggested for prediction of PEFR in females {(agex4/8)+
(heightX0/6)-25)} and in males ({(ageX1/7)+ (heightx2/1)-208)}.

The results of this study can determine normal PEFR and it can be useful for treatment

and monitoring of children with asthma who live in this region.
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INTRODUCTION

Peak expiratory flow rate (PEFR) is a ssmple and
reliable way of following patients with bronchial
asthma and other obstructive airway diseases," response
to a bronchodilator in the assessment of asthmatic
subjects even in the specific forms such as occupational
asthma.®* The peak flow meter is a useful instrument
for monitoring PEFR in children and adults.
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An observed PEFR compared with the patient’s
predicted value, which is taken as the mean PEFR
attainable by normal people of the same ethnic origin,
gender, age and body build.® Normal values and
prediction formula have been established for different
children of European, America, African and Asian
countries.”*2

Recent attention to PEFR and attempting to
improve the methods for recording, displaying and
analyzing its data, makes this interpretative tool as a
useful practical instrument in the management of
asthma.®®
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MATERIALSAND METHODS

In this cross-sectional study which was carried out
in spring of 2002 by four trained pediatric residents,
1050 students participated from six primary and four
secondary schools. The schools were chosen randomly.
Permission was obtained from school authorities. Peak
flow meter apparatus was Mini-Wright type. In
schools, students stratified randomly and the highest of
the three results obtained was recorded. Exclusion
criteria were based on suggestion of American Health
National, including: cough, chronic or recurrent
respiratory illnesses, asthma history, heart disease and
tuberculosis. The age, sex, height (without shoes), and
weight (with usual school uniform) were recoded. The
surface area was calculated using

\/WGi ght kg* height cm
3600
Then the data were analyzed by SPSS. T ted,

Pearson correlation coefficients and multiple linear
regressions were used for data analysis.

RESULTS

In this research project 1050 (525 mae and 525
female) primary and secondary school’s students were
studied. PEFR average was 262.35 + 7.97 L/min (in
girls 248.46 + 66.06 and in boys 276.25 + 74.96
(P=0.000)). PEFR average in elementary students was
24421+ 5956 L/min and in secondary school’s
students 307.93+ 79.96 L/min (P=0.000). The mean
age was 10.25 years. The PEFR values for girls and
boys in relation to age are presented in table 1. Body
surface average of all students was 1.08 m?.

Table 2 shows the PEFR values in relation to sex
and height. The PEFR were evaluated with increasing
height, rate of increase in boys was higher than girls.
The male children showed significantly higher values
of PEFR (P<0.05) in comparison to female children,
except in height range of 110-119.

The PEFR value in relation to sex and weight is
presented in table 3. It was observed, after performing
multivariate regression analysis, that age, height and
weight were significant predictors of PEFR (P=0.000).
The coefficient of determination between PEFR and
height (R°=0.413) was more relevant, and between
PEFR and weight (R°=0.299) was lower.

Table 1. PEFR (L/min) valuesfor girlsand boysin relation to age.

Age (year) Boys Girls P-value
Number M ean+SD Number M ean+SD
6 59 207+44.6 68 186.4+32.1 0.003
7 79 228.5+48.5 70 212.6+41.3 0.035
8 77 246.1+46.9 77 241.8+36.5 0.528
9 79 265.9+45.5 62 240.6+52.6 0.003
10 76 309+56.7 87 265.3+64.1 0.000
11 59 294.4+55.8 50 261.5+66.3 0.007
12 51 311.6£75.2 61 305.4+74 0.665
13 39 367.1£75.5 39 303.8t77.2 0.000
14 6 417.2+88.3 11 330+58.3 0.047

Table 2. PEFR (L/min) valuesfor girlsand boys by height range.

Height range Boys Girls P-value
(cm) Number M ean+SD Number M ean+SD
110-119 37 190.5+40.6 24 184.1+35.8 0.534
120-129 122 224.1+45 132 206.8+42.8 0.002
130-139 149 271+49.4 139 240+45.5 0.000
140-149 114 289.2+49.7 102 268.8+66.2 0.012
150-159 55 329.2+62.2 95 290+68.3 0.001
160-169 26 384.2+76.1 32 313.1£71.3 0.001
>=170 22 417.2+76.3 1 360 -
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Table 3. PEFR (L/min) valuesfor girlsand boys by weight range.

Weight range Boys Girls P-value

(Kg) Number M ean+SD Number M ean+SD

10-19 13 181.5+25.4 8 196.2+29.7 0.242
20-29 229 238.2+51.8 224 213.6+46.3 0.000
30-39 152 288.1+53.3 132 260.6+58.4 0.000
40-49 77 313.6£66.6 97 284.4+71.3 0.006
50-59 33 359.7482.8 40 292.7+61.5 0.000
>=60 21 395.2+107.6 24 304.1+74 0.002

Prediction equations for each sex were: Male ACKNOWLEDGEMENT

children: PEFR (L/min) = ({(agexl/7)+ (height ¢
x2/1)-208)} and Female children: PEFR (L/min) =
{ (agex4/8)+ (height ¢, x0/6)-25)}.

DISCUSSION

The PEFR is an accepted index of pulmonary
function and is widely used in respiratory medicine.*
Serial PEFR monitoring is a convenient method in
investigation and diagnosis of occupational asthma®
and often is used alone in the assessment of asthmatic
patients. X ' Recent studies showed that personal best
PEFR is a useful concept for asthma self management
plans when determined as the highest PEFR over the
previous 2 weeks. There are many biologic sources of
variation in pulmonary function. Intra individual
variation may be attributed to body position, head
position, effort dependency of maximum flow and
circadian rhythm. Intra individual variability may be
due to a variety of host factors, including size (height,
weight), age, race, past and present health. Geographic
factors, exposure to environmental and occupational
pollution and socioeconomic status also may influence
intra individual variation.'® Therefore it would be more
appropriate for each region to have its own value. The
results of this study can be useful for treatment and
diagnosis of children who live in this region. In this
study, we found that the PEFR values of the children
from the town of Babol were similar to other Iranian
children'® and also similar to those of some Europeans,
Americans and Asians, but lower than those of
Australians and Sri lankans.®**# The differences
between the PEFR value of the Iranian children and
those of other countries can be explained by factors like
genetic factors, lifestyle, diet, and anthropometrical
measurements as well as environmental conditions.

Vol. 5, No. 4, December 2006

The authors would like to thank the children and
their teachers for their participation and cooperation.

REFERENCES

1. Swminathan SVenkatesan P, Mukunthan R. Peak
expiratory flow rate in south Indian children. Indian
Pediatr1993; 30(2):207-11.

2. Gautrin D, D'Aquino LC, Gagnon G, Malo JL, Cartier A.
Comparison between peak expiratory flow rates (PEFR)
and FEV1 in the monitoring of asthmatic subjects at an
outpatient clinic. Chest 1994; 106(5):1419-26.

3. Huggins V, anees W, Pantin C, Burge S. Improving the
quality of peak flow measurements for the diagnosis of
occupational asthma. Occup Med (Lond) 2005; 55(5):385-
8.

4. Tiwari RR, Sharma YK, Saiyed HN. Peak expiratory flow
and respiratory morbidity: a study among silica-exposed
workersin India. Arch Med Res 2005; 36:171-4.

5. Mendoza GR. Peak flow monitoring. J Asthma 1991;
28(3):161-77.

6. Nunn AJ, Gregg |. New regression equations for predicting
peak  expiratory flow in  adultsBMJ  1989;
298(6680):1068-70.

7. Cotes JE, Dabbs JM, Hall AM, Axford AT, Laurence KM.
Lung volume ventilatory capacity and transfer factor in
healthy British boy and girl twins. Thorax 1973;
28(6):709-15.

8. Host A, Host AH, Ibsen T. Peak expiratory flow rate in
healthy children aged 6-17 years. Acta Paediatr 1994:
83(12):1255-7.

9. Herguner MO, Guneser SK, Altintas DU, Alparslan ZN,
Yilmaz M, Aksungur P. Pesk expiratory flow rate in
healthy Turkish children. Acta Paediatr 1997; 86(5):454-5.

10. Lam KK, Pang SC, Allan WG, Hill LE, Snell NJ, Fayers
PM, et a. Predictive nomograms for forced expiratory

IRANIAN JOURNAL OF ALLERGY, ASTHMA AND IMMUNOLOGY /197



|. Mohammadzadeh, et al.

volume, forced vital capacity, and peak expiratory flow
rate, in Chinese adults and children.Br J Dis Chest 1983;
77(4):390-6.

11. Udupihille M. Peak expiratory flow rate in Sri Lankan
schoolchildren of Sinhalese ethnic originRespir Med 1994;
88(3):219-27.

12. Ones U, Somer A, Sapan N, Disci R, Guler N. Peak
expiratory flow rates in healthy Turkish children living in
Istanbul, Turkey.Allergy Asthma Proc 2004; 25(5):313-
20.

13. Reddel HK. Peak flow monitoring in clinical practice and
clinical asthmatrials.Curr Opin Pulm Med 2006; 12(1):75-
81.

14. Higgins B. Peak expiratory flow variability in the genera
population. Eur Respir J 1997; 24(Suppl):45S-48S.

15. Lee HS. Serid peak expiratory flow rate monitoring--a
useful tool in epidemiological studies on occupational
asthma.Ann Acad Med Singapore 1994; 23(5):725-30.

16. Reddel HK, Marks Gb, Jenkins CR. When can personal
best peak flow be determined for asthma action plans?

198/ IRANIAN JOURNAL OF ALLERGY, ASTHMA AND IMMUNOLOGY

Thorax 2004; 59(11):922-4.

17. de Asis ML, Greene R. A cost-effectiveness analysis of a
peak flow-based asthma education and self-management
plan in a high-cost population. J Asthma 2004; 41(5):559-
65.

18. Chong E, Ensom MH. Peak expiratory flow rate and
premenstrual  symptoms in  heathy nonasthmatic
women.Pharmacotherapy 2000; 20(12):1409-16.

19. Gharagozlou M, Khajoee V, Moin M. Peak expiratory
flow rate in healthy children from Tehran. Iran J Med Sci
2003; 28:26-8.

20. Dugdale AE, Moreri M. Normal values of forced vital
capacity (FVC), forced expiratory volume (FEV 1-0), and
peak flow rate (PFR) in children.Arch Dis Child 1968;
43(228):229-34.

21. Agaba PA, Thacher TD, Angio IA, Agaba El. Peak
expiratory flow rates in healthy Nigerian children. J Trop
Pediatr 2003; 49(3):157-9.

22. Paramesh H. Normal peak expiratory flow rate in urban
and rural children.Indian J Pediatr 2003; 70(5):375-7.

Vol. 5, No. 4, December 2006



