
Introduction 
Millions of tons of cotton are hand-picked by women and 
girls every year in cotton growing belts of Pakistan partic-
ularly starting in October and extending to the end of Jan-
uary. Female labors of all age groups are engaged in cotton 
picking with the youngest being 6-8 years old. An elated 
percentage of cotton pickers belong to countrified areas, 
generally the poorer strata of population with an average 
of 8 hours working and 50-100 kg of cotton picked per 
day. 

In addition to low payoff, longer employed hours and 
steely job, these females are also exposed to pesticides 
sprayed heavily on cotton crop (1). Fear of pests such as 
whitefly and American bollworm, prompt farmers to use 
pesticides even during the cotton picking period. Relating 
to health risks, out of 2.6 million working females (cotton 
pickers), annually 2.2 million females get sick due to expo-
sure to pesticides used on cotton fields. In Pakistan female 
cotton pickers are more prone to pesticides exposure be-
cause 95% do not have/use any of the precautionary mea-
sures (2). Furthermore cuts and skin rashes during work 
make those females more susceptible to pesticides hazards 
by absorption via dermal route. 

Picking cotton is common during pregnancy and 
breast feeding which poses additional risk to the health 

of the women and their children (3). The most common 
health problems which majority of the female cotton 
pickers suffer include headache (80%), tingling in body 
parts (66.70%), sweating (63.30%), muscular weakness 
(73.30%) and skin allergies (53.30%). 

Observing butyrylcholinesterase (BChE) and hemato-
logic parameters of an agriculture worker can be an ef-
fective indicator for checking health hazards associated 
with pesticides exposure (4). BChE inhibition was proved 
as a good bio-indicator to determine pesticide poisoning 
by the World Health Organization (WHO). With its pro-
tective role against pesticides, BChE hydrolyzed the active 
ingredient of these agents making them unable to inhibit 
acetylcholinesterase (AChE) (5). Several studies have veri-
fied the correlation between pesticide exposure and BChE 
inhibition (6-9). Serum BChE is a sensitive enzyme for 
measuring pesticides poisoning, shows various level of in-
hibition, 20-50%, 80-90% and over 90% relatives to mild, 
moderate and sever poisoning respectively. 

Hemoglobin (Hb) level of a pesticide exposed person 
decreases sufficiently (10). Concentration of blood hemo-
globin reduces in females due to pesticide exposure (11). 
The low level of Hb may be due to binding of organophos-
phorus pesticides with iron followed by a lack of incorpo-
ration of iron in hemoglobin (12). 
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Introduction 
Throughout the history of the world, the ones who had 
confronted the bitterest face of poverty and war had al-
ways been the women. As known poverty and war affects 
human health either directly or indirectly, the effects of 
this condition on health and status of women in the so-
ciety should not be ignored. This study intends to cast 
light on the effects of war and poverty on the reproductive 
health of women. For this purpose, the face of war affect-
ing the women, the problem of immigration, inequalities 
in distribution of income based on gender and the effects 
of all these on the reproductive health of women will be 
addressed.

War and Women’s Health
Famine, synonymous with war and poverty, is clearer for 
women; war means deep disadvantages such as full de-
struction, loss of future and uncertainty for women. Wars 
are conflicts that destroy families, societies and cultures 
that negatively affect the health of community and cause 
violation of human rights. According to the data of World 
Health Organization (WHO) and World Bank, in 2002 
wars had been among the first ten reasons which killed 
the most and caused disabilities. Civil losses are at the rate 
of 90% within all losses (1).
War has many negative effects on human health. One of 
these is its effect of shortening the average human life. 
According to the data of WHO, the average human life is 
68.1 years for males and 72.7 years for females. It is being 

thought that severe military conflicts in Africa shorten 
the expected lifetime for more than 2 years. In general, 
WHO had calculated that 269 thousand people had died 
in 1999 due to the effect of wars and that loss of 8.44 mil-
lion healthy years of life had occurred (2,3).
Wars negatively affect the provision of health services. 
Health institutions such as hospitals, laboratories and 
health centers are direct targets of war. Moreover, the wars 
cause the migration of qualified health employees, and 
thus the health services hitches. Assessments made indi-
cate that the effect of destruction in the infrastructure of 
health continues for 5-10 years even after the finalization 
of conflicts (3). Due to resource requirements in the re-
structuring investments after war, the share allocated to 
health has decreased (1).

Mortalities and Morbidities
The ones who are most affected from wars are women and 
children. While deaths depending on direct violence af-
fect the male population, the indirect deaths kill children, 
women and elders more. In Iraq between 1990-1994, in-
fant deaths had shown this reality in its more bare form 
with an increase of 600% (4). The war taking five years 
increases the child deaths under age of 5 by 13%. Also 47% 
of all the refugees in the world and 50% of asylum seekers 
and displaced people are women and girls and 44% ref-
ugees and asylum seekers are children under the age of 
18 (5).
As the result of wars and armed conflicts, women are 
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This study aimed to determine the level of BChE in se-
rum of female cotton pickers and establishing a correla-
tion between serum BChE and pesticide exposure as they 
vary inversely with each other.

Materials and Methods
Two stations namely Multan, and Mianwali were select-
ed for this study. Samples were collected randomly from 
Khaniwal (Multan) and Dohaba (Mianwali) which have 
long history of cotton production and identified as exten-
sive cotton growing areas of Pakistan. 

Study Design and Target Population
A total of 100 females were recruited for study after getting 
written consent from them. All the females had similar so-
cio-economical status and there was no major difference 
in their diet and living conditions. These females were cat-
egorized into exposed and non-exposed groups. Each cat-
egory was composed of 50 individuals. The non-exposed 
group consisted of those females which never indulged in 
agricultural work or were never directly exposed to pesti-
cides. They were only involved in household chores. The 
exposed group was also composed of 50 females from 
Multan and Mianwali areas, 25 females from each. These 
females were involved in cotton picking for more than 2 
years and spend 8 hours in the fields, daily. The study was 
carried out from December to mid of January. 

Blood Sampling 
Blood samples were collected from each subject under 
study. Eight milliliters blood sample was collected by us-
ing sterilized disposable syringes from sub-clavian vein of 
all volunteers. Serum was separated within an one hour of 
sample collection; each centrifuge tube had 

5 ml of clotted blood which was placed in centrifuge 
machine and centrifuged at 10 000 rpm for separation of 
serum. Serum samples were stored at -20°C. Serum sam-
ples were analyzed for BChE enzyme activity for exposed 
and non-exposed population. 

Principle 
Cholinesterase hydrolyses butyrylthiocholine into thio-
choline and butyric acid. Thiocholine further reduces 
yellow potassium hexacyanoferrate (III) to colorless po-
tassium hexacyanoferrate. The decrease of absorbance is 
measured at 405 nm. This test was performed on Merck 
micro lab 200. 

Material
Regents (component and concentration):
R1: pyrophosphate pH 7.6, 95 mmol/L 
Potassium hexacyanoferrate (III), 2.5 mmol/L 
R2: butyrylthiocholine, 75 mmol.

Assay Procedure
Measured quantity of 5 mL of R1 and 20 mL of R2 were 
mixed together to prepare the working reagent. Out of the 
working reagent, 1250 µL was taken and mixed with 20 µL 

of each sample. Without any delay this prepared sample 
was ingested in Merck micro lab 200 and after 5 minutes 
reading was recorded.
 
Statistical analysis
Statistical analysis of data was done by XLSTAT and SPSS. 
Statistical differences were examined by using analysis of 
variance (ANOVA) and student t test. 

Results
Table 1 shows the percentage of precautionary measures 
taken by female cotton pickers during picking. None of 
the females used gloves or eye glasses during cotton pick-
ing. Only 10% of the females used face mask to protect 
themselves. Thirty percent of females did not take bath or 
wash their hands and face after picking. Majority of the 
female workers ate and drank during picking (100%). 

 Regarding the physical status of cotton pickers, 34% of 
females were pregnant while 74% were on practice of feed-
ing babies. 

Table 2 shows BChE level which was significantly lower 
in female cotton pickers as allegorized to females in con-
trol group; BChE activity was 6194.80 U/L and 7209.77 
U/L, respectively. Highly significant statistical difference 
in value of Hb was present between exposed and non-ex-
posed females (t = 5.38, P = 0.00). Statistically no signifi-
cant difference was shown in comparison of work dura-
tion between cotton-pickers and non-exposed group. Both 
groups had same work duration with (P > 0.05). Number 
of abortions was greater in cotton pickers than non-ex-
posed females, but statistically no significant difference 
was seen according to numbers of abortions. In cotton 
picker average weight was 44.10 kg which was much high-
er in non-exposed group (51.93 kg). 

Table 2 shows (P < 0.05) a significant statistical dif-
ference among female cotton pickers and non-exposed 
groups related to height (t = 2.75, P = 0.05). Non-signif-
icant difference was present between cotton-pickers and 
non-exposed females according to number of children 
and abortion. 

Discussion 
Pakistan is an agriculture based country but due to lack of 
knowledge, careless attitude, and rough practice in han-

Table 1. Precautionary Measure Taken by Cotton Pickers Females 
During Picking and Their Physical Status

Precautions Number Percent

Use gloves 0 0
Use mask 5 10

Use eye glasses 0 0

Cover body 50 100

Wear shoes 15 34

Eat and drink 50 100

Wash hands and face after picking 35 70

Pregnanant 15 34
Breast feeding 37 74
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dling of pesticides, farmers face serious health problem to 
(13). Present investigation was carried out to monitor the 
health problem among female cotton pickers. Yousaf et al 
(14) investigated symptoms of pesticide exposure female 
agriculture workers of Punjab, Pakistan. Data was collect-
ed from 50 female cotton pickers by using well-prepared 
interviewing schedule. Majority of females agreed that 
they were always facing problems such as stomach dis-
ease, breathing problem, diarrhea and swelling of hands 
and other parts of body during or after picking cotton. 

The most economical blood test for checking the haz-
ardous effect of pesticides in agricultural workers exposed 
to organophosphorus pesticides is serum cholinesterase 
especially BChE. Its inhibition is taken as a biomarker 
for exposure. BChE is highly reactive with pesticides; it 
protects AChE against pesticides. Therefore, serum BChE 
activity measurement is the most sensitive way to detect 
pesticide exposure. BChE is recommended as a biomarker 
for exposure to organophosphorus pesticides even outside 
the spraying season (15).

 This study showed highly significant decrease in BChE 
activity in cotton pickers as allegorized to non-exposed 
group. The observed significant decrease of BChE activ-
ity was in accordance with findings of other investigators. 
Jintana et al (16) suggested that measuring cholinesterase 
activity could be an admirable biomarker for assessing 
pesticide exposure and health effect in exposed popula-
tion. Results of his study showed that there were statisti-
cally decrease in BChE activity during high exposure peri-
od related to low exposure period. BChE in normal group 
was higher than in exposed group population. Farahat 
et al (17) organized the studies to seek out the effect of 
chlorpyrifos – a widely used organophosphates pesticide 
– on BChE activity, among agriculture worker. It was es-
tablished that BChE activity decreased gradually by end 
of the spraying season. BChE activity remained inhibited 
even after 8 to 10 days the application of pesticides had 

ended. The exposure to pesticides was stated as a causative 
factor for the changes in hemoglobin levels in an earlier 
study (18). Hb level was also found significantly lower 
among pesticide exposed females. Among cotton pickers 
Hb level was observed as 10.11±1.81 g/dL while the same 
in non-exposed females was noticed as 12.18±1.08 g/dL. 

Conclusion
The our study affirms and extends the connection be-
tween reduced BChE manifestation and pesticides expo-
sure. So, BChE manifestation could be used as a tool for 
pesticides poisoning among exposed female workers.
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