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Pulmonary Function Reference Values
in Libyan- Sormanians Aged
40-53 Years.

Introduction

Pulmonary function values (FVC,FEV, and FEV,%) are known
to vary with age, sex, height and race. (1,2).The influence of ethnic
variation on pulmonary function has been the subject of many
studies.(3.4).In routine testing, lung function values are measured in
members of given communities and then compared with values
derived from a population with a different ethnic background.
However, failure to account for ethnic differences in lung function
values could lead to errors in diagnosis and classification of
impairment,(5,6). Therefore, normal reference lung function values
should be established for every ethnic and age group. These
reference values are used as standard to identify abnormal values
derived from population with the same ethnic background
Consequently the nature and the degree of functional abnormality
can be assessed.

Therefore, it is becoming mandatory to establish a normal range
of spirometric reference values for every specific population.

Up-till now, there have been no reference values of pulmonary
function for healthy Libyan adults aged between 40-53 years.
Studies carried out in Libya were limited to age group 6-21years.
(7,8). The Libyan study carried out in the city of Subrata was
limited to the age group 20-40 years (9). Pulmonary function studies
have been carried out in various populations in different parts of the
world to establish reference values and formulae from which normal
values can be predicted. (10,11,12). However these studies were
performed in populations with different ethnic background.
Consequently the reference values obtained from these studies are
not applicable to the Libyan population.

68 2015 jowuds Sl xaoll dudl cilds édao



jouT o \jgl A T - Ulopo daan yullad duaidl! duongnll pudll

To insure the validity of spirometric reference standard values it
Is important that the healthy subjects should be representative of the
population from which patients will be derived. Since the Libyan
studies limit only the age of 40 years, therefore, it is necessary to
have normal pulmonary function data for Libyan adults beyond the
age of 40 years to interpret accurately the pulmonary function
changes in adulthood pulmonary diseases.

Due to the lack of information about lung function of aged male and
female of Sorman people. We try to investigate the pulmonary
function in order to determine of pulmonary function reference
values (FVC and FEV,) for healthy Libyan — Sormanians aged
between 40-53 years.

Material and Methods.

The subjects included in this study were Libyan men and women
aged 40 -53 years randomly selected from various schools Kuran
schools and hospital employee, all located in Surman city (60 km
west of Tripoli) .

The study group consisted of 269 subjects (131 males and 138
females) all healthy non smokers and received no medication .
Immediately before undergoing the pulmonary function tests, a
guestionnaire was filled out during an interview concerning the their
past medical history.

Physical Parameters such as standing height were obtained with
a portable height and weighting scale (Seca Mod.220,max 150 kg).

The spirometric measurements (FVC, FEV,, and FEV,%) were
obtained with a vitalograph spirometer (Vitalograph limited-
Spirometer, Germany).

Respiratory measurements were performed in the morning (9:00 -
11:00 a.m).The procedures for the lung function test were explained
individually to each person and three maneuvers were performed
after adequate rest . Maneuvers were performed in the sitting
position (without a nose clip) using disposable mouthpieces. The
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person s lips were held tightly around the mouthpiece. The subject
inhaled deeply, then exhaled as forcefully and rapidly as possible
through the tubing while measurements were taken . The test was
repeated two more times with a five minute interval between the two
trials. These efforts were recorded and graphed on vitalogram
charts. All values were automatically expressed to conditions of
body temperature and pressure saturated with water vapor (BTPS
units).
Statistical analysis :
Regression analysis were applied to each of the lung spirometric
parameters, and for each sex separately. The linear regression was
applied to assess the dependency of the lung function parameters on
the variables age, height, and sex. The mean, and standard error
were calculated. A value less than 0.05 was regarded to indicate
statistical significance.

Results.

The total numbers of participants in this study was 269 (138
females and 131 males). Description of the study and the percentage
of the groups are presented in table (1).

Table (1). Sample description

Sample | Frequency | %

Males 131 48.70
Females 138 51.30
Demographic characteristics:

The age range of all subjects in the present study was 40-53 years.
The average age for males was 45.374 £ 0.346 years and for females
was 45.971 £ 0.335 years. The average length of all subjects was (
162 £ 0.51 ) cm . The average length of males was 168.4 + 0.49 cm
whereas , the average length of female was (155.8 £ 0.44 ) cm
respectively.
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The demographic parameters of males and females are presented in

table (2).
Table (2). The demographic parameters of males and females.
Males | Females
Variable n:ﬂlil n=138
B +
SE M £ SE
Age (in 45'374 45971
9 © 1£0335
years) | 0.346
Lenghtt | 168.4 | 155.8 +
(cm) | £049 | 044
M = Mean. N = number of subjects. SE = Standard
Error.

The males are taller than the age matched females.

Respiratory function variables:
The obtained lung function values (FVC, FEV,) for males and

females are presented in table (3).

Males | Females
Variable n;llil n=138
~ | MxSE
SE S
FVCin |3.90+| 291+
liter 0.04 0.03
FEV,in |3.24+| 2.39+
liter 0.04 0.03
82.98 | 82.44 +
0,
FEVI% | | 0.45| 0.46

Table (3). Mean values with SE of FVC, FEV,, and FEV,% in
males and females

U ool gyl ilds doo
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The lung function parameters (FVC, FEV,) were greater in males
than females, but FEV,% was similar in males and females.

Table (4). Presents, the mean values with SE of height , FVC , FEV,
and FEV, % in the population sample (269 subjects).

Lenght

FVC | FEV, | FEV%
n (cm)

Mean | SE | Mean SE Mean | SE | Mean | SE

162.0 | 0.51 | 3.39 0.04 2.81 | 0.03 | 82.70 | 0.32

269

Table (4). Mean . SE values of height , FVC , FEV, and FEV, % in
the  population sample.

Figure (1a), shows the linear relationship between age and FVC
and FEV, for males, with their respective prediction equations.
Statistically significant correlations (negative relationship) were
found between age and FVC and FEV, at P=0.02 with FVC and
P=0.01 with FEV,. Figure (1b), shows the linear relationship
between age and FVC and FEV, for females, with their respective
prediction equations. Statistically significant correlations (negative
relationship) were found between age and FVVC and FEV, at P=0.00
with FVC and FEV,. The linear relationship between age and FVC
or FEV, decline with age in both sexes. Regression equations of
relationship between age and FVC or FEV, in males are shown in
table (5 a). Regression equations of relationship between age and
FVC or FEV, in females are shown in table (5 b).

Figure (1a). Correlation of FVC, FEV, with age for males, with their
respective prediction equations. Y = b, + b; x
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FVC_M =5.3633-0.0327*Age
FEV1_M =4.5123-0.0284*Age

FVC or FEV1

e FVC_M

40 41 42 43 44 45 46 47 48 49 50 51 52 53

Age

= FEV1_M

Table (5a). Regression equations of relationship between age and
FVC or FEV, or FEV ;% in males .

SE
Dv | Idv Ct(;rtls Slope | of t P S(F;(;/o
Slope
FVC | Age | 5.36 0.(;33 0.012 | -2.67 | 0.020 | 37.2
FEV,| Age | 4.51 0.(;28 0.010 | -2.73 | 0.018 | 38.4
F'OE/;/‘ Age | 8430 | o | 0.134-0.20 | 0848 | 03

Id.v= Independent variable.

R-Sq% = coefficient of determination.

D.v= dependent variable

t= Students t-test.
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Figure (1b). Correlation of FVC, FEV, with age for females, with
their respective prediction equations. Y = by + by x

FVC_F = 4.0663-0.0252*Age
FEV1_F =3.6735-0.0279*Age

FVC or FEV1

e FVC_F

0 . FEV1 F
40 41 42 43 44 45 46 47 48 49 50 51 52 53 =

Age
Table (5b). Regression equations of relationship between age and
FVC or FEV, or FEV % in females .

Const SE of R-
D. Id. I P
v dv ant Slope Slope t Sq%
FVC | Age | 4.07 |-0.025| 0.007 | -3.47 | 0.005 | 50.1
FEV | Age | 3.67 |-0.028 | 0.006 | -4.83 | 0.000 | 66.0
FEV
% "1 Age | 90.00 | -0.166 | 0.082 | -2.02 | 0.066 | 25.4

Id.v= Independent variable.

R-Sq% = coefficient of determination.

D.v= dependent variable

t=

Students t-test.
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Figure (2a), shows the linear relationship between height and
FVC or FEV, for males, with their respective prediction equations.
Statistically significant correlations (positive relationship) were
found between height and FVC and FEV, at P=0.000 with FVC and
FEV,. Regression equations of relationship between height and FVC
or FEV, or FEV % for males are shown in table (6a). Figure 2b),
shows the linear relationship between height and FVC and FEV, for
females, with their respective prediction equations. Statistically
significant correlations (positive relationship) were found between
height and FVC and FEV, at P=0.000 with FVC and FEV,.
Regression equations of relationship between age and FVC or FEV,
in males are shown in table (6b).

Figure (2 a). Correlation of FVC, FEV, with height for males, with
their respective prediction equations. Y = b, + b; x

FVC_M = -4.9374+0.0524*Height(Cm)_M
FEV1_M = -4.1787+0.0438*Height(Cm)_M

FVC or FEV,

20

15}

1.0¢

0.5

0.0 e FVC_M
155 158 161 164 167 170 173 176 179 182 \-\ FEV1 M

Height(Cm)_M

Table (6a). Regression equations of relationship between height and
FVC or FEV, or FEV ;% in males.
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Const SE of R-
D.v Id. V ant Slope Slope t P Sq%
Lengt
FVvC h -4.94 | 0.052 | 0.005 | 10.10 | 0.000 | 82.8
(Cm)
Lengt
FEV, h -4.18 | 0.044 | 0.004 | 10.09 | 0.000 | 82.8
(Cm)
Lengt
FOEVI h 76.98 | 0.033 | 0.074 | 045 | 0.659 | 1.0
Yo
(Cm)

D.v= dependent variable
variable.
t= Students t-test. R-Sq% = coefficient of determination.
Figure (2b).Correlation of FVC, FEV, with height for females, with
their respective prediction equations. Y = b, + b;

Id.v= Independent

FVC_F = -3.595+0.0417*Height(Cm)_F
FEV1_F = -2.1309+0.029*Height(Cm)_F

4.0

=
11|
LL
5]
o
@
15
1.0
0.5
0.0 e FVC F
143 145 147 149 151 153 155 157 159 161 163 165 167 ~g” (pu7 p
X Height(Cm)_F
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Table (6b). Regression equations of relationship between height and
FVC or FEV, or FEV ;% in females.

Const SE of R-

Dv | Id.V ant Slope Slope t P Sq%
Lengt

FvC h -3.59 | 0.042 | 0.004 | 9.68 | 0.000 | 80.1
(Cm)
Lengt

FEV, h -2.13 | 0.029 | 0.005 | 5.85 | 0.000 | 59.1
(Cm)
Lengt

FEVi h 1025'1 -0.147 | 0.078 | -1.88 | 0.073 | 10.0
* | (cm)

D.v= dependent variable. Id.v= Independent variable.

t= Students t-test. R-Sq% = coefficient of determination.
The prediction equations for Libyan Sormanians males and females
aged 40-53 years are shown in table (7).
Table (7). Prediction equations for the spirometric parameters FVC
,FEV, of male and female subjects .

Variables Regression equations

men (n=131)

FVC -0.342 + [0.032x Length] + (-

FEV, 0.025) x age
Women (n =138) 0.201 + [0.025 x Length ] + (-

0.027) x age
FVC
FEV, -0.269 + [0.027 X Length ] +

(-0.023) x age

1.134 + [0.016 x Length ] + (-
0.027) x age

U ool gyl ilds doo
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Discussion

The objective of this study was to construct the spirometric
reference equations for Libyan-Sormanians (residents of Sorman
city) aged between 40-53 years. Appropriate spirometric reference
values are vital for the assessment of lung function. The practice of
functional testing dictates the qualification of the degree of
functional impairment depending on the level of FEV, estimated as
a percent of the reference value. Improper predicted values can
delay the recognition of a developing illness or lead to inadequate
rating of the observed impairment. Therefore this study was carried
out to investigate the spirometric reference values in healthy
Libyan-Sormanians aged between 40-53 years. This investigation
determined the reference values (normal standard values) of forced
vital capacity (FVC) and forced expiratory volume in one second
(FEV,). This investigation also determined the relationship between
lung function parameters (FVC, FEV,) and anthropometric factors
(age and height) in both sexes. In pulmonary function studies,
Length and age are considered to be good predicators of pulmonary
function. besides height and age lung function profile is also
affected by gender (sex). In other words, there are some differences
between males and females concerning lung function parameters
(spirometric values). The findings of this study revealed that the
lung function parameters FVC and FEV, were greater in males than
females. This is in agreement with the findings of several other
studies. (13,14,15). The fact that FVC and FEV, are greater in males
than females is explained by several means. First, the lateral and
longitudinal dimensions of the thorax are greater in males than
females. Second, males have larger lungs. Third, the strength of
respiratory muscles is greater in males than females. All these
variables combined lead us to expect that males normally would
elicit a greater response than females. In other words, the lung

78 2015 jowuds Sl xaoll dudl cilds édao



JouT o \jgil A | - Uloyo daao Ul duaidl! duongnll pudll

function parameters (FVC and FEV,) are expected to be, and they
are larger in males than females. (16,17).

This study demonstrated a significant correlation (negative
relationship) between age increment and FVC and FEV, in both
males and females. The decline in FVC and FEV, in elderly subjects
Is in agreement with the study of Gloshan et al. (18) who reported
that FVC and FEV, decreased gradually with age increment, but the
precise rate of decline depended on the interrelationship between
age and Length. The fact that spirometric indices (FVC and FEV,)
decline after the age of 20-25 is verified by several other
studies.(19,20,21,22). It is well known that a reduction in the
strength of respiratory muscles, and an increase in stiffness of the
thoracic cage are products of aging. In other words, aging causes a
progressive loss of alveolar elastic recoil, calcification of costal
cartilage, a reduction in the space between the spinal vertebrae, and
a greater degree of spinal curvature. All these changes combined
lead to a decrease in chest wall compliance resulting in a
progressive and gradual fall in the spirometric values (FVC and
FEV,). Since the performance of a satisfactory lung function test
depends upon a proper functioning chest cage and normal elasticity
of the lungs, one would anticipate a decline in the lung function
parameters (FVC and FEV,) with age increment and this is
consistent with the results reported by this study.

As stated earlier height is considered to be a good predictor of
pulmonary function. This investigation showed statistically
significant correlations (positive relationship) between Length and
FVC and FEV, in both males and females. The association between
lung function parameters (FVC and FEV,) and Length found in this
study is consistent with the results reported by other studies carried
out in different parts of the world. All these previous studies
reported an increase in FVC and FEV, with Length in both sexes
(23,24). The positive correlation between height and increment in
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FVC and FEV, is explained by the reasoning that taller people have
larger lung volumes (25).

It is crucial to remember the importance of using reference
(prediction) equations appropriate to the ethnicity, age, and Length
characteristics of the population to whom inferences are to be
applied.

Conclusion

It is concluded that the standard reference equations for pulmonary
function tests for the Libyan population of Sorman. In other words,
the results obtained from the study should be applicable to the
Libyan population of sorman (males and females) and provided that
they are of similar age and length.

The study so far provides the standard predicted values, against
which measured values obtained from patients of similar gender,
age and lenght should be compared. Therefore, the reference
equations derived in the study may be helpful clinically to diagnose
of some respiratory disorders. It is concluded that the final results
can be also applicable on Libyan population for long termes.

80 2015 jowuds Sl xaoll dudl cilds édao



JouT o \jgil A | - Uloyo daao Ul duaidl! duongnll pudll

References

1-

Tabka, Z., H. Hassayoune, H. Guenard, A. Zebidi, D.
Commenges, H. Essabah, R. Salamon, and P. Varene. 1995.
Spirometric reference values in a Tunisian population. Tunis
Med;73:125-131.

Vijayan, V. K., A. M. Reetha, K.V. Kuppurao, P .Venkatesan,
and S. Thilakavathy. 2000. Pulmonary function in normal south
Indian children aged 7 to 19 years. Indian J Chest Dis Allied Sci
42(3): 147-156

Rossiter, C. E. and H. Weill .1974. Ethnic differences in lung
function: evidence for proportional differences. Int J Epidemiol
3(1):55-61.

Ip, M. S., E. M. Karlberg, J.P. Karlberg, K.D. Luk, and J.C.
Leng. 2000. Lung function reference values in Chinese children
and adolescents in Hong Kong. |. Spirometric values and
comparison with other populations. Am J Respir Crit Care Med
162(2 Pt 1): 424-429.

Greenough, A., M. F. Hird, L. Everett, and J. F. Price. 1991.
Importance of wusing lung function regression equations
appropriate for ethnic origin. Pediatr Pulmonol 11(3): 207-211.
Quadrelli, S., A. Roncoroni, and G. Montiel .1999. Assessment
of respiratory function: influence of spirometry reference values
and normality criteria selection. Respir Med 93(8): 523-535.
Shamssain, M.H.,J. Thomson, and S.A. Ogston,. 1988. Forced
expiratory indices in normal Libyan children added 6-19 years.
Thorax 43: 467-470.

Mukhtar, M. S., G. M. Rao, L.O. Morghom, and J.M. Patrick.
1989. Spirometric standards of Libyan boys and girls.
Respiration 56: 227-234.

Kamuka, H. S. 2008. Normal spirometric reference values for
Libyans aged 20-40 years. M. Sc. (Thesis) University of the 7"
April, Zawia,Libya.

81

2015 jowuds Sl xaoll dudl cilds édao



jouT o \jgl A T - Ulopo daan yullad duaidl! duongnll pudll

10-  Enright, P. L., R.A. Kronmal, M. Higgins, M. Schenker, and
E. F. Haponik. 1993. Spirometric reference values for women
and men 65 to 85 years of age. Cardiovascular health study. Am.
Rev. Respir. Dis 147: 125-133.

11- Mcdonnell, W. F., P. L. Enright, D.F. Abbey, S.F.Knutsen
J.A.Peters ,R.J. Burchette, and M.D. Lebowitz. 1998.
Spirometric reference equations for older adults. Respir Med
92(7): 914-921.

12-  Trabelsi, Y., H. Ben Saad, Z. Tabka, N. Gharbi, A.
BouchezBuvry, J.P. Richalet, and H. Guenard. 2004. Spirometric
reference values in Tunisian children. Respiration 71(5): 511-
518.

13- Hankinson, J. L., J. R. Odencrantz, and K.B. Fedan. 1999,
Spirometric reference values from a sample of the general U.S.
population. Am J Respir Crit Care Med 159(1): 179-187.

14-  Fulambarker, A., A. S. Copur., A. Javeri, S. Jere, and E. M .
Cohen. 2004. Reference values for pulmonary function in Asian
Indians living in the United States. Chest 126(4): 1225 -1233.

15- Ostrowski, S., A. Grzywa-.Celinska, J. Mieczkowska , M.
Rychlik, P. L. Kotowska, and J. Lopatynski. 2005. Pulmonary
function between 40 and 80 years of age. J Physiol Pharmacol 56
Suppl 4: 127-133.

16- Cotes, J.E. 1993. Lung function: assessment and application
in medicine. 5™ ed. Oxford: Blakwell Scientific Publications.

17- Bellemare, F., A. Jeanneret, and J. Couture. 2003. Sex
differences in thoracic dimensions and configuration. Am J
Respir Crit Care Med 168(3): 305 -312

18- Golshan, M., M. Nematbakhsh, B. Amra, and R.O. Crapo.
2003. Spirometric reference values in a large Middle Eastern
population. Eur. Respir. J. 22: 529 -534.

82 2015 jowuds Sl xaoll dudl cilds édao



jouT o \jgl A T - Ulopo daan yullad duaidl! duongnll pudll

19-  Nunn, J.F. and Nunn's .1993. Applied respiratory physiology.
4™ ed. Oxford: Butterworth-Heinemann:117-137,156-163.

20- Langhammer, A., R. Johnsen, A . Gulsvik, T.L. Holmen, and
L. Bjermer. 2001 . Forced spirometry reference values for
Norwegian adults: the Bronchial Obstruction in Nord-Trondelag
study. Eur Respir. J. 18: 770-779.

21- Falaschetti, E., J. Laiho, P. Primatesta, and S. Purdon. 2004.
Prediction equations for normal and low lung function from the
health survey for England. Eur. Respir. J. 23:456-463.

22-  David, P.J., and R. Pierce. 2007. Pocket to spirometer, 2 "ed.
Mc Graw-Hill Australia. pp 156-160..

23-  Mcdonnell, W. F., P. L. Enright, D.F. Abbey, S.F.Knutsen
J.A.Peters ,R.J. Burchette, and M.D. Lebowitz. 1998..

24- Ip, M. S,, E. M. Karlberg, J.P. Karlberg, K.D. Luk, and J.C.
Leng. 2000. Lung function reference values in Chinese children
and adolescents in Hong Kong. 1. Spirometric values and
comparison with other populations. Am J Respir Crit Care Med
162(2 Pt 1): 424-429.

25- Hepper,N. G., W. S. Fowler, and H. F., Jr. Helmholz. 1960.
Relationship of height to lung volume in healthy men. Dis Chest
37: 314-320.

83 2015 jowuds Sl xaoll dudl cilds édao



	19



