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Introduction:

Evaluation of FVC, FEV1, FEV1/ FVC % in Patients with Chronic
Arsenicosis

Habiba T1, Begum T2,  Begum S 3, Ferdousi S4, Ali T5

Background: Arsenic toxicity from ground water contamination is highly focused public health problem
in Bangladesh.  Consumption of arsenic contaminated water may be associated with respiratory symptoms
and can decrease lung functions along with skin lesion. Proper investigation of this problem is crucial to
prevent respiratory complications in these arsenic vulnerable populations. Objectives: FVC, FEV1,
FEV1/ FVC % were studied in chronic arsenicosis patients with skin lesion from arsenic exposed area to
observe their lung function status. In addition, correlations of these lung function parameters with arsenic
concentration in drinking water and duration of consumption were also studied in this group of population.
Study design: For this, total 80 subjects age ranged from 20-50 years of both sexes were included.
Among them 40 were patients of chronic arsenicosis with skin lesion and were taken in study group and
age and sex matched 40 apparently healthy subjects residing in the same arsenic contaminated area but
without skin lesion, were designated as control group. Methods:  This study was carried out in the
department of Physiology, BSMMU from July 2005 to June 2006. FVC, FEV1 and FEV1/FVC % were
measured by Digital Spirometer. Arsenic level of the tubewell water was determined by Hybrid Generation
Atomic Absorbance Spectrophotometer. Data were analyzed statistically by Chi- square test, Student’s
unpaired “t” test and Pearson’s correlation coefficient test as applicable. Results: The mean percentage
of predicted values of FVC, FEV1 in exposed non-arsenicosis subjects were within normal ranges.
Again they were significantly lower in chronic arsenicosis patients. There was no significant difference
in FEV1/FVC% between the two groups. FVC and FEV1 were negatively correlated with arsenic
concentration in tube well water in both groups. But FEV1/FVC% was negatively correlated in exposed
nonarsenicosis subjects and positively correlated in arsenicosis patients. Again, with duration of
consumption of arsenic contaminated tube well water, FVC was positively and FEV1/FVC% was
negatively correlated in both exposed non arsenicosis and chronic arsenicosis patients. But FEV1 was
negatively correlated in non arsenicosis and positively correlated in chronic arsenicosis patients. But all
the relationships were not statistically significant. Conclusion: Therefore, the result of the present study
reveals that arsenicosis patients are suffering from respiratory insufficiency. In addition, populations
consuming higher arsenic concentration in drinking water are at the risk of lung function impairment
and ultimately may lead to respiratory disorder.
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health problem in Bangladesh. In total, 70 million
people in Bangladesh are thought to be
potentially at risk of consuming arsenicA rsenic is a natural element. Arsenic

toxicity from ground water
contamination is an emerging public
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contaminated water.1-2 Arsenic affects almost all
the organs including skin , liver and also all
systems including respiratory system.2 It has been
reported that, the consumption of arsenic
contaminated water may be associated with
respiratory symptoms and can decreases lung
functions along with skin lesion.3-5There is
evidence that exposure to arsenic causes
significant impairment of respiratory function.6-8

In addition some investigators reported that,
respiratory diseases associated with chronic
arsenicosis are predominantly of obstructive
variety, though restrictive and malignant changes
can also occur.9-10 Various factors affect arsenic
toxicity. It has been suggested that physical and
chemical form, route of entry, duration of
exposure and amount of arsenic in tube well water
are among these factors.11-13 Again, high arsenic
level in drinking water causes an increase in
mortality among 30 to 39 year’s individuals who
commonly form chronic obstructive pulmonary
diseases.14-15 The reduced values of almost all
spirometric parameters of lung function are due
to poor ventilatory efforts in patients with chronic
arsenicisis.16-18

In the context of Bangladesh chronic arsenicosis
is a major health problem and 60 districts have
arsenic contaminated ground water of various
degree. The southern part covers most of the
contaminated area.19-20 A large number of people
in these areas have chronic arsenicosis and their
impaired lung function may remain unnoticed for
long time. Unfortunately, most of them are treated
without knowing the underlying cause. In
Bangladesh, there is lack of adequate information
regarding lung function status in patients with
chronic arsenicosis.

Though, some study had been done in abroad
such as in Chile, West Bengal of India, but no
published data regarding Spirometric lung
function parameters in arsenicosis are available
in Bangladesh.

Therefore, the present study was undertaken to
evaluate ventilatory function of lung, in patients
with chronic arsenicosis.

Methods:
This cross sectional study was carried out in the
Department of Physiology from July 2005 to June
2006 in BSMMU, Dhaka.

Among 80 subjects, 40 patients of chronic
arsenicosis with skin lesion were taken in study
group (group-B) and 40 subjects residing in the
same arsenic contaminated area but without skin
lesion, were taken as control (Group-A). All the
subjects had age range from 20-50 years & were
of both sexes. They were selected from the
“Arsenic clinic” in Upozila Health Complex,
Daudkandi Sadar & Illiotgong health sub center,
situated in the Southern part of Bangladesh and
the area where tubewell water is highly
contaminated with arsenic. Subjects with history
of smoking, asthma, environmental or
occupational lung diseases, pulmonary
tuberculosis & cardiovascular diseases were
excluded from the study. Before examination, the
aim and objectives and benefit of the study were
explained to all subjects and they were
encouraged for voluntary participation. Informed
written consent was taken. Detail personal
history, medical history, family history were
taken. Thorough clinical examinations of each
subject was done and height, weights were
measured and BMI was calculated. All these
information were recorded in a prefixed
questionnaire.

For assessing lung function, FVC, FEV1, FEV1/
FVC% ratio were measured by Digital
Spirometer described by Clement Clarke
International in a room of the arsenic clinic at
normal room temperature and humidity. Water
arsenic level was determined by Hybrid
Generation Atomic Absorbance Spectrophotometer
in the laboratory of the Department of
occupational and environmental health of
NIPSOM.

Data were loaded in SPSS Windows version-12.
Statistical analysis of the data were done by
unpaired Student’s t test, Pearson’s Chi- square
test, Pearson’s correlation coefficient test
wherever applicable.
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Results:

The demographic variables of the study subjects
are presented in Figure 1.

The mean of percentage of predicted value FVC
and FEV1 was significantly lower (P<0.001) in
group B than those of group A.

Again the mean of percentage of predicted value
of FEV1/FVC% was lower in group B  in
comparison to that of group A, but  difference
was statistically non significant.

The concentration of arsenic in tube well water
of the arsenic contaminated area and duration of
consumption of the subjects were presented in
Table - II.

Table-II
Mean±SD Arsenic concentration in tubewell

water and its duration of consumption (n=80)

Water arsenic Duration of
concentration consumption

Groups n (ppb) (years)
   A 40 25±10.07

(10 - 45)
147±33.06
   (97-176)

   B 40 26±9.34
(10 - 50)

Statistical analysis
Groups              p value
A vs B     1.000ns      0.671ns

 Group A: Exposed non-arsenicosis (control)
Group B: Exposed arsenicosis patients (study)
 Figure in parenthesis indicates range
ns  = Not significant
n   =  Number of subjects

The relationships of FVC, FEV1, FEV1/FVC%
with arsenic concentration in water, and its
duration of consumption were observed. Results
are shown in Figure 2, 3, 4, 5, 6, 7.

FVC, FEV1 showed negative correlation with
arsenic concentration in tubewell water in both
groups. But FEV1/FVC% showed negative
correlation in group A and positive correlation

Group A: Exposed non arsenicosis (control)
Group B: Exposed arsenicosis patients (study)

Figure 1: Mean age and BMI in different groups

Mean (±SD) age and BMI of study subjects were
similar between the two groups and no statistical
significant differences were observed. Both
groups had similar proportion of male and female
subjects.

The results of FVC, FEV1, FEV1/FVC% are
shown in Table-I.

Table- I
Mean± SD Percentage of predicted values of

FVC,FEV1, FEV1 /FVC % in two groups (n=80)

Parameters Group A Group B P value

FVC (L) 91.8±25 80.5±27 0.000***

FEV1(L) 88.3±24 76.63±26 0.000***

FEV1/FVC(%)110.60±8 109±8 0.669ns

Group A : Exposed non-arsenicosis (control)
Group B : Exposed arsenicosis patients (study)
*** = Significant at p<0.001
n = Number of subjects
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in group B. Again FVC showed positive and
FEV1/ FVC % showed negative correlation in
both groups whereas FEV1 showed negative
correlation in group A and positive correlation
in group B with duration of consumption of
arsenic contaminated water. But all these
relationships were not statistically significant.

Group A: Exposed non arsenicosis (control)
Group B: Exposed arsenicosis patients (study)

Figure 2: Relationship of FVC with arsenic
concentration in tubewell water (n= 80)

Group A: Exposed non arsenicosis (control)
Group B: Exposed arsenicosis patients (study)

Figure 3: Relationship of FEV1 with arsenic
concentration in tubewell water  (n = 80)

Group A: Exposed non arsenicosis (control)
Group B: Exposed arsenicosis patients (study)

Figure 4: Relationship of FEV1/FVC % with
arsenic concentration in tubewell water  (n = 80)

Group A: Exposed non arsenicosis (control)
Group B: Exposed arsenicosis patients (study)

Figure 5: Relationship of FVC with duration
consumption of arsenic contaminated tubewell
water (n = 80)
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Discussion:
In the present study, percentage of predicted
value of FVC, FEV1 and FEV1/FVC% were
observed in patients with chronic arsenicosis and
in apparently subjects without arsenicosis in
arsenic exposed area. Again, correlation of these

parameters with arsenic concentration in tubewell
water and its duration of consumption were
observed. All the subjects of two groups were
matched for age, sex and BMI.

In the present study, mean percentage of
predicted values of FVC and FEV1 were within
normal ranges i.e. > 80% of the predicted values
except FEV1 in patients with chronic arsenicosis
which was below the lower limit of normal range.
Again, these findings are consistent with findings
of some investigators of different countries. 9,21-

22.  Lower FEV1/FVC%  observed in patients with
arsenicosis  was statistically non significant and
can not be compared  due to lack of available
data.

The data of our study showed that arsenic
concentration in the tubewell water consumed by
both the arsenic exposed groups was higher than
the national standard (0.05mg/l) 23-24. Therefore,
the subjects of both groups were drinking arsenic
contaminated tubewell water and their mean
duration of consumption was almost similar.
However, a significant (p<0.001) number of
subjects were taking arsenic contaminated
tubewell water for more than 10 years in arsenic
exposed groups.

In the present study, the correlations of
spirometric parameters with concentration of
arsenic in tubewell water and duration of
consumption were not statically significant. FVC,
FEV1, showed negative correlations in both
groups but FEV1 / FVC % was negatively
correlated in non arsenicosis and positively
correlated in chronic arsenicosis patients. De et
al. also reported similar non significant negative
correlation for all parameters but significant only
in FEV1.10 Furthermore, with duration of
consumption of arsenic contaminated water,
FEV1 / FVC % showed negative and FVC
showed positive correlation in both the groups
whereas FEV1 showed negative in non
arsenicosis and positive in chronic arsenicosis.
No similar observations were available for
comparison.

Group A: Exposed non arsenicosis (control)
Group B: Exposed arsenicosis patients (study)

Figure 6: Relationship of FEV1 with duration
consumption arsenic contaminated  tubewell
water (n = 80)

Group A: Exposed non arsenicosis (control)
Group B: Exposed arsenicosis patients (study)

Figure 7: Relationship of FEV1/FVC % with
duration consumption arsenic contaminated
tubewell water  (n = 80)
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The comparative reduced values of these
spirometric parameters and FEV1 below normal
limit in patients with chronic arsenicosis indicate
their poor ventilatory efforts.

Lantz et al. suggested decreased resistance to
infections due to suppressed or enhanced effect of
pulmonary alveolar macrophages (PAM) activity
might be related to arsenic exposure.15-16 Increased
production of mediators of inflammation and
subsequent inflammatory changes in lung
parenchyma might be linked to increased activation
of PAM. 10 Both these factors may ultimately
produce fibrotic changes in lung parenchyma
leading to decreased expansibility in lung tissue in
chronic arsenicosis. Moreover, arsenic accumulates
in airways and lung parenchyma. This accumulation
of arsenic may decrease the expansibility of the
lungs, which ultimately leads to impaired respiratory
function. 17, 18, 25

Conclusion:
 However, from the above findings it can be
concluded that arsenicosis patients are suffering
from poor pulmonary ventilation. In addition,
populations consuming higher arsenic
concentration in drinking water are at the risk of
lung function impairment and ultimately may lead
to respiratory disorder.

Author affiliations
*1.Taseen Habiba Assistant Professor, Department of

Physiology, Uttara Adhunik Medical College,
Mailing address: Uttara Adhunik Medical College, Plot-
34, Road-4, Sector-9, Sonargaon Janapath, Uttara
Model Town, Dhaka-1230, Bangladesh. E-mail address:
t_habiba102@yahoo.com

2. Noorzahan Begum,Professor & Chairman of the
Department of Physiology,Bangabandhu Sheikh Mujib
Medical University (BSMMU), Bangladesh.
Email:noorzahanbeg@yahoo.com

3. Shelina Begum , Professor, Department of Physiology,
Bangabandhu   Sheikh  Mujib Medical
University(BSMMU), Bangladesh

4. Sultana Ferdousi ,Assistant Professor, Department of
Physiology Bangabandhu Sheikh Mujib Medical
University (BSMMU), Bangladesh.
Email:sferdousiratna@gmail.com

5. Taskina Ali Assistant Professor, Dept. of Physiology
Bangabandhu Sheikh Mujib Medical University
(BSMMU), Bangladesh. Email:taskinadr@gmail.com

* For Correspondence

References :
1. Ahmed SA, Bandaranayake D, Khan AW, Hadi, S A,

Uddin G, Halim M A.  Arsenic contamination in ground
water and arsenicosis in Bangladesh. Int. J. Environ.
Health Research 1997; 7: 271- 276.

2. Khan  AW, Ahmed SA,  Sayed MHS, Hadi SA, Khan
MH, Jalil MA, Ahmed R, Faruque MH. Arsenic
contamination in ground water and its effect on human
health with particular reference to Bangladesh.
JOPSOM 1997a ; 16 (1): 65-73.

3. Khan AW, Ahmad SA, Hadi SA, Faruque MH, Khan
MH. Arsenic: silent catastrophe. Environment on
Health 1997 b; 1.

4. Sikder MS, Maidul AZM, Momin A, Clinical
manifestation of chronic arsenic toxicity in
Bangladesh-A 250 case study. Bangladesh.
J.Dermatol.Venerol. Leprol 1999; 16 (1): 6-8.

5. Ahsan H, Perrin M., Rahman A, Parvez F, Stute M,
Zheng Y, Milton AH, Rauf PB, Geen AV, Graziano J.
Associations between drinking water and urinary
arsenic levels and skin lesions in Bangladesh. J O E
M   2000; 42 (1).

6. Rastogi SK, Gupta B N, Husain T, Chandra H, Mathur
N, Pangtey B S, Chandra  S V , Garg N . A cross-
sectional study of pulmonary function among  workers
exposed to multimetals in the glass bangle industry.
Am J Ind Med 1991; 20(3): 391-399.

7. Mazumder DNG, Gupta JD, Santra A, Pal A, Ghose A
, Sarkar Sl. Chronic arsenic toxicity in West Bengal-
the worst calamity in the world. J Indian Med Assoc
1998a; 96(1):  4-7.

8. Hansen E F, Rasmussen FV, Hardt F, Kamstrup O. Lung
function and respiratory health of long-term fiber
exposed stone wool factory workers. Am J Respir Crit
Care Med 1999; 160(2): 466-472.

9. Ehrenstein OSV, Mazumder DNG , Yuan Y, Samanta S,
Balmes J, Sil A, Ghosh N, Smith M H, Haque R,
Purushothamam R, Lahiri S, Das S, Smith AH.
Decrements in lung function related to arsenic in
drinking water in West Bengal, India. Am J Epidemiol
2005; 162(6):533-541.

10. De BK, Mazumdar D, Sen S, Guru S, Kundu S.
Pulmonary involvement in chronic arsenic poisoning
from drinking contaminated ground water. J A P I
2004; 52:395-400.

11. Rahman M , Axelson O. Arsenic ingestion and health
effects in Bangladesh: epidemiological observations.
In: W. R. Chappell, C .O. Abernathy, R. L. Calderon,
(eds). Arsenic exposure and health effects IV,
California: Elsevier Science Ltd. 2001; 193-199.

Article Lung Function  & Chronic Arsenicosis

40 J Bangladesh Soc Physiol. 2008 Dec;(3):35-41



12. Das HK. An ectoxicological overview on speciation,
mechanism or enzyme inhibition and reduction of
arsenic toxicity. In: M. F. Ahmed, (ed). Arsenic
contamination: Bangladesh perspective, Dhaka: ITN-
Bangladesh. 2003; 298- 323.

13. Khan AA. The aspects of arsenic in ground water in
reference to the Bengal Delta. In: M. F. Ahmed, (ed).
Arsenic contamination: Bangladesh perspective,
Dhaka: ITN-Bangladesh  2003; 163-186.

14. Huq  SMI, Naidu R. Arsenic in ground water of
Bangladesh: contamination in the food chain. In: M.
F. Ahmed, (ed). Arsenic contamination: Bangladesh
perspective, Dhaka: ITN-Bangladesh  2003; 203-226.

15.  Smith AH, Goycolea M., Haque R, Biggs M L.
Marked increased in bladder and lung cancer motality
in a region of Northern Chile due to arsenic in drinking
water. Am J Epidemiol 1998; 147(7): 660-669.

16. Lantz RC, Parliman G, Chen GJ, Barber D, Winski S,
Carter DE. Effect of arsenic exposure on alveolar
macrophage function II. Effect of slightly soluble forms
of As (III) and As (V). Environ Res 1995; 68:59- 67.

17. Mazumder DNG, Haque R, Ghosh N,  De B K, Santra
A, Chakraborti D, Smith  AH. Arsenic in drinking
water and the prevalence of respiratory effects in West
Bengal, India. Int J Epidemiol 2000; 29:1047-1052.

18. WHO. (Published, 2001). Arsenic and arsenic
compounds. Report dated 2001.

19. Hughes MF. Arsenic toxicity and potential mechanisms
of action. Toxicol  Lett  2002; 133(1):1-16.

20. Huq  SMI,  Naidu R . Arsenic in ground water of
Bangladesh: contamination in the food chain. In: M.
F. Ahmed, (ed). Arsenic contamination: Bangladesh
perspective , Dhaka: ITN-Bangladesh. 2003; 203-226.

21. Liu J, Zheng B, Aposhian HV, Zhou Y, Chen ML,
Zhang A,  Waalkes MP. Chronic arsenic poisoning from
burning high-arsenic- containing coal in Guizhou,
China. Environ Health Perspect 2002; 110(2): 119-
122.

22. Zhang J , Smith KR. Indoor air pollution from
household fuel combustion in China: a review.
Proceedings: Indoor Air 2005; 65-69.

23. Dhar RK, Biswas BK, Samanta G,  Mandal BK, Islam
A, Ara G, Kabir S, Khan AW, Ahmed SA, Hadi SA.
Ground water arsenic calamity in Bangladesh. Current
Science 1997; 73(1): 10-37.

24. Tondel  M, Rahman M, Magnuson A, Chowdhury IA,
Faruquee M H,  Ahmed S A. The relationship of arsenic
levels in drinking water and the prevalence rate of skin
lesions in Bangladesh. Environmental health
perspective 1999; 107(9):727-729.

25.  Milton AH, Hasan Z, Rahman A, Rahman M. Chronic
arsenic poisoning and respiratory effects in
Bangladesh. J Occup Health 2001; 43: 136-140.

Lung Function  & Chronic Arsenicosis Article

J Bangladesh Soc Physiol. 2008 Dec;(3):35-41 41


