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I. INTRODUCTION

Agriculture continues to play a vital role in
the global economy, especially in developing
countries like India, where a large proportion of the
population depends on farming for their livelihood.
Over the years, the extensive use of pesticides—
including organophosphates, carbamates,
organochlorines, and synthetic pyrethroids—has
contributed significantly to increased crop yield and
food security. However, this benefit comes at a cost,
as the frequent and often unregulated use of these
chemicals has raised growing concerns about their
impact on the health of agricultural workers. Farmers
are routinely exposed to pesticides through
inhalation, skin contact, and accidental ingestion,
leading to cumulative toxic effects over time'.

Due to their occupational environment,
farmers constitute a particularly vulnerable group
with repeated and prolonged exposure to pesticides.
Evidence from epidemiological and experimental
studies indicates that chronic exposure is associated
with a wide range of adverse health effects, including
neurological impairment, endocrine disturbances,
respiratory conditions, reproductive toxicity, and an
increased risk of cancers®. Recent reviews further
emphasize that even low-dose, long-term exposure
can contribute to the development of chronic non-
communicable diseases and neurodegenerative
disorders?.

A  major mechanism through which
pesticides exert their harmful effects is the induction
of oxidative stress. Many pesticides promote the
generation of reactive oxygen and nitrogen species,
which can overwhelm the body’s natural antioxidant
defense systems. This results in cellular damage, lipid
peroxidation, and disruption of normal physiological
processes*. Persistent oxidative stress has been
implicated in the development of various systemic
conditions affecting the liver, kidneys, nervous
system, and cardiovascular system.

Essential minerals such as zinc, iron,
calcium, and magnesium are crucial for maintaining

normal physiological functions and cellular integrity.
These micronutrients serve as cofactors for numerous
enzymes and play a key role in antioxidant defense.
Zinc, for instance, is involved in the activity of
antioxidant enzymes like superoxide dismutase and
supports immune function. Magnesium is essential
for multiple enzymatic processes, including those
related to energy metabolism and cellular protection
against oxidative injury®. Iron is necessary for oxygen
transport and cellular respiration, while calcium is
vital for neuromuscular activity and intracellular
signaling. Any imbalance or deficiency in these
minerals can weaken antioxidant mechanisms,
enhance oxidative stress, and increase susceptibility
to toxic damage.

Recent studies suggest that chronic
exposure to pesticides may interfere with the
metabolism  and  availability of  essential
micronutrients. Altered serum levels of minerals such
as zinc and magnesium, along with changes in
biochemical markers like acetylcholinesterase
activity and oxidative stress indicators, have been
reported among exposed agricultural workers®. These
alterations may serve as early indicators of
biochemical dysfunction and are often associated
with symptoms such as fatigue, muscle weakness,
and peripheral neuropathy.

Despite increasing awareness of pesticide-
related health risks, there remains a lack of focused
research on mineral status among pesticide-exposed
farmers, particularly in rural Indian populations.
Evaluating these biochemical changes is important
not only for early detection of subclinical toxicity but
also for designing preventive strategies, including
nutritional support and improved occupational safety
practices.

In this context, the present study aims to
assess the levels of essential minerals—zinc, iron,
calcium, and magnesium—in farmers exposed to
pesticides and to compare them with non-exposed
individuals. The findings of this study may help in
understanding the biochemical impact of chronic
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pesticide exposure and contribute to the development
of targeted interventions to protect the health of
agricultural workers.

AIM

To evaluate the serum levels of essential minerals—
zinc, iron, calcium, and magnesium—in farmers with
occupational exposure to pesticides and to compare
them with non-exposed individuals.

OBJECTIVES

1. To estimate the serum concentrations of
zinc, iron, calcium, and magnesium in
pesticide-exposed farmers.

2. To compare the mineral levels between
pesticide-exposed farmers and age- and sex-
matched healthy controls without exposure.

3. To examine the relationship between the
duration and frequency of pesticide
exposure and serum mineral levels.

4. To assess the association between altered
mineral status and the presence of clinical
symptoms such as fatigue, muscle
weakness, and neurological complaints.

II. METHODOLOGY
Study Design
A community-based analytical cross-sectional study
was conducted among participants from rural
agricultural communities to evaluate the status of
selected minerals among  pesticide-exposed
individuals and to compare them with non-exposed
individuals.
Study Setting
The study participants were recruited and blood
samples were collected from rural agricultural
communities around Nalgonda, Telangana, India.
Biochemical analysis of the collected serum samples
was performed in the Department of Biochemistry,
Government Medical College and General Hospital,
Nalgonda, Telangana, India.
Study Duration
The study was conducted over a period of six months
after obtaining approval from the Institutional Ethics
Committee.
Study Population
The study population consisted of adult individuals
from rural agricultural communities around
Nalgonda. Participants were categorized into two
groups:
e Group 1 (Exposed group): Farmers with
occupational exposure to pesticides
e Group 2 (Control group): Healthy
individuals with no history of pesticide
exposure
Sample Size

The sample size was calculated using the standard
formula:
n=4pq/d2
Where:
e p = estimated prevalence (assumed as 50%
due to lack of prior local data)
e ¢=100—p=50
e (= allowable error (10%)
n=4x50x50/10x10=10000/100=100
Although the calculated sample size was 100, a total
of 70 participants were included in the study (35 in
each group) considering feasibility, time constraints,
and participant availability.
Sampling Method
Participants from rural agricultural communities
were selected using a convenience sampling method
based on eligibility criteria and willingness to
participate.
Inclusion Criteria
e Individuals aged between 20 and 60 years
e Farmers with a minimum of 3 years of
pesticide exposure (at least 3 applications
per cropping season)
e Individuals who provided written informed
consent
Exclusion Criteria
e Individuals with known chronic systemic
illnesses such as diabetes mellitus, chronic
kidney disease, or chronic liver disease
e Individuals diagnosed with iron deficiency
anemia or other hematological disorders
e Individuals taking mineral or vitamin
supplements
e History of alcohol abuse or smoking
e Individuals with recent acute illness,
infection, or hospitalization within the past
one month
Data Collection
Data were collected using a structured questionnaire
that included demographic details, occupational
history, duration and frequency of pesticide
exposure, use of personal protective equipment, and
clinical symptoms such as fatigue, muscle weakness,
and neurological complaints.

Sample Collection and Processing

Approximately 5 mL of venous blood was collected
from each participant in the rural community setting
under aseptic precautions and transported
appropriately for serum separation and biochemical
analysis. The samples were allowed to clot at room
temperature and were subsequently centrifuged at
3000 rpm for 5 minutes to separate serum. The
separated serum was aliquoted and stored at —20°C
until further analysis.
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Biochemical Analysis
Serum mineral levels were estimated using
standardized methods:
e Serum Iron: Ferrozine method
e Serum Calcium: Arsenazo III method
e Serum Magnesium: Xylidyl blue method
e Serum Zinc: Colorimetric method using a
semi-auto analyzer
All analyses were performed in accordance with
manufacturer instructions, and internal quality
control procedures were followed.
Outcome Measures
e Primary outcome: Serum levels of zinc,
iron, calcium, and magnesium
e Secondary outcomes: Association of
mineral levels with duration and frequency
of pesticide exposure and related clinical
symptoms
Statistical Analysis
Data was entered into Microsoft Excel and analyzed
using SPSS software. Continuous variables were
expressed as mean =+ standard deviation. The

independent Student’s t-test was used to compare
mean values between groups. Pearson’s correlation
coefficient was applied to assess the relationship
between pesticide exposure variables and mineral
levels. A p-value of less than 0.05 was considered
statistically significant.

Ethical Considerations

The study was conducted after obtaining approval
from the Institutional Ethics Committee. Written
informed consent was obtained from all participants
prior to enrollment. Confidentiality of participant
information was maintained throughout the study,
and participants were free to withdraw at any stage
without any consequences.

III. RESULTS
A total of 70 participants were included in the study,
comprising 35 pesticide-exposed farmers (cases)
and 35 non-exposed healthy controls. Both groups
were comparable in terms of age and gender
distribution.

Table 1: Baseline Characteristics of Study Participants

Variable Exposed Group (n=35) | Control Group (n=35) p-value
Age (years, Mean + SD) 412+95 39.8+£8.7 0.48
Male (%) 26 (74.3%) 24 (68.6%) 0.59
Duration of exposure (years) 11.6+£5.2 — —
Frequency (days/month) 124+41 — —
PPE usage (%) 9 (25.7%) — —

No statistically significant difference in baseline characteristics between groups.

Table 2: Comparison of Serum Mineral Levels

Parameter Exposed Group (Mean = SD) Control Group (Mean + SD) p-value
Zinc (pg/dL) 68.5+10.2 85.7+9.8 <0.001*
Iron (ng/dL) 72.3+14.6 91.2+13.5 <0.001*
Calcium 8.6+0.7 9.3+0.6 <0.001*
(mg/dL)
Magnesium 1.7+£0.3 21+04 <0.001*
(mg/dL)

All mineral levels were significantly lower in the exposed group.
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Comparison of Serum Mineral Levels Between Study Groups
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Table 3: Correlation Between Exposure Duration and Mineral Levels

Parameter Correlation Coefficient (r) p-value
Zinc -0.52 0.002*
Iron -0.48 0.004*
Calcium -0.41 0.01*
Magnesium -0.55 0.001*

Negative correlation observed — longer exposure — lower mineral levels.
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Correlation Between Duration of Pesticide Exposure and Serum Mineral Levels
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All reported correlations were statistically significant (p = 0.01).
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Table 4: Association of Symptoms with Mineral Deficiency (Exposed Group)

Symptom Present (n=35) Mean Zinc (pg/dL) p-value
Fatigue 22 (62.8%) 652+89 0.01%*
Muscle weakness 18 (51.4%) 66.1 £9.4 0.02*
Neuropathy 14 (40%) 63.8+7.6 0.01*

Participants with symptoms had lower mineral
levels, especially zinc.

The present study included 70 participants, divided
equally into pesticide-exposed farmers and non-
exposed controls. The mean age of participants in the
exposed and control groups was 41.2 + 9.5 years and
39.8 + 8.7 years, respectively, with no statistically
significant difference (p > 0.05).

Serum levels of zinc, iron, calcium, and magnesium
were significantly lower in the exposed group
compared to controls (p < 0.001). The mean zinc
level in exposed individuals was 68.5 £ 10.2 pg/dL,
compared to 85.7 £ 9.8 pg/dL in controls. Similar

trends were observed for iron, calcium, and
magnesium.

A statistically significant negative correlation was
observed between duration of pesticide exposure and
serum mineral levels. Magnesium showed the
strongest negative correlation (r = -0.55, p = 0.001),
followed by zinc (r =-0.52, p = 0.002).

Among exposed participants, symptoms such as
fatigue, muscle weakness, and neuropathy were
commonly reported. Individuals with these
symptoms had significantly lower mineral levels
compared to those without symptoms (p < 0.05).
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Relative Serum Mineral Levels in Pesticide-Exposed Farmers
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IV.  DISCUSSION

The present study assessed the status of
essential minerals—zinc, iron, calcium, and
magnesium—among pesticide-exposed farmers and
compared them with non-exposed individuals. The
findings revealed a significant reduction in all four
mineral levels in the exposed group, along with a
negative correlation between duration of exposure
and serum mineral concentrations. These
observations suggest that chronic pesticide exposure
may disrupt micronutrient balance and contribute to
biochemical alterations in exposed individuals.

In this study, serum zinc levels were
significantly lower among pesticide-exposed
farmers. Zinc plays a crucial role in antioxidant
defense as a cofactor for enzymes such as superoxide
dismutase. Depletion of zinc may therefore reduce
the body’s capacity to counteract oxidative stress
induced by toxic agents. Similar findings were
reported by Pathak et al. (2022), who highlighted that
pesticide exposure contributes to oxidative stress and
micronutrient imbalance’. Medithi et al. (2022) also
observed altered zinc levels in pesticide-exposed
populations, indicating increased utilization of zinc in
response to oxidative damage®. Furthermore, recent
mechanistic insights by Ahmad et al. (2024) support
the role of pesticide-induced oxidative stress in
disrupting cellular homeostasis and micronutrient
levels®.

The present study also demonstrated
significantly lower serum iron levels in exposed
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individuals, despite excluding subjects with iron
deficiency anemia. This suggests that pesticide
exposure may interfere with iron metabolism rather
than causing primary deficiency. Pathak et al. (2022)
reported similar findings, attributing altered iron
status to oxidative damage and impaired metabolic
processes’. Additionally, Kim et al. (2017)
emphasized that exposure to environmental
toxicants, including pesticides, can disrupt
hematological parameters and iron regulation'’.
These findings indicate that subclinical alterations in
iron metabolism may occur even in apparently
healthy individuals exposed to pesticides.

Calcium levels were also significantly
reduced in the exposed group. Calcium plays a vital
role in neuromuscular function and intracellular
signaling. Pesticides, particularly organophosphates,
are known to interfere with ion channels and cellular
signaling pathways. Sule et al. (2022) described
oxidative stress as a key mechanism through which
pesticides disrupt cellular functions, including
calcium homeostasis!!. Similar observations were
noted in studies reporting neuromuscular symptoms
associated with pesticide exposure, suggesting a
possible link between calcium imbalance and clinical
manifestations'2,

Magnesium levels were found to be
significantly decreased among exposed farmers and
showed the strongest negative correlation with
duration of exposure. Magnesium is involved in
numerous enzymatic reactions and plays an
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important role in maintaining cellular stability and
antioxidant defense. Medithi et al. (2022) reported
reduced magnesium levels in individuals exposed to
pesticides, along with increased oxidative stress
markers®. Bjorklund et al. (2020) also highlighted the
role of micronutrients, including magnesium, in
mitigating toxic effects and emphasized that
deficiency may exacerbate cellular injury'>. The
present findings support the hypothesis that
prolonged pesticide exposure leads to progressive
depletion of protective micronutrients.

A notable finding of this study was the
negative correlation between duration of pesticide
exposure and serum mineral levels, indicating a
cumulative toxic effect. Prolonged exposure may
result in sustained oxidative stress, increased
consumption of antioxidant cofactors, and possible
impairment of absorption or metabolism. Shekhar et

1. Zinc Status in Pesticide-Exposed Farmers

al. (2024) reported that chronic pesticide exposure is
associated with long-term systemic effects, including
metabolic and biochemical disturbances'*. Similarly,
Mostafalou and Abdollahi (2017) emphasized that
chronic exposure to pesticides can lead to progressive
cellular damage and dysfunction'.

The study also demonstrated an association
between reduced mineral levels and clinical
symptoms such as fatigue, muscle weakness, and
neuropathy. These symptoms are commonly reported
among pesticide-exposed individuals and may be
partly explained by micronutrient imbalance.
Previous studies have also linked oxidative stress and
mineral deficiencies with neuromuscular and
neurological symptoms in exposed populations'!,'2.
These findings suggest that alterations in mineral
status may serve as early indicators of subclinical
toxicity.

Author (Year) Study Population Key Findings Comparison with
Present Study

Pathak et al. | Agricultural workers, | Reduced zinc levels with | Similar decrease in zinc

(2022)7 India increased oxidative stress observed

Medithi et al. | Farm children exposed to | Altered =zinc levels  with | Supports zinc depletion

(2022)® pesticides oxidative imbalance findings

Ahmad et al. | Experimental/clinical Pesticides increase oxidative | Mechanism aligns with

2024y data stress affecting micronutrients present study

Shekhar et al. | Systematic review Chronic exposure linked to | Consistent with zinc

(2024) biochemical alterations reduction observed

Anitha Devi et | Farmers, India Multiple  pesticide  residues | Supports micronutrient

al. (2025)"° linked to systemic toxicity disruption

Present Study
(2026)

Farmers, Nalgonda

Significant reduction in serum
zinc

2. Iron Status

(2022)"

toxicity

Author (Year) Study Population Key Findings Comparison with
Present Study
Sule et al. | Review on pesticide | Oxidative stress affects cellular | Supports mechanism

metabolism including iron pathways

Pathak et al.
(2022)’

Similar trend observed

Kim et al
(2017)

Agricultural exposure | Mineral imbalance including iron
disturbances

Environmental Toxicants disrupt hematological and

exposure iron metabolism

Aligns with findings
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Ahmad et al. | Toxicological review | Pesticides disrupt metabolic and | Supports reduced iron
(2024)° enzymatic systems
Shekhar et al. | Systematic review Chronic exposure linked to systemic | Comparable results
(2024)' toxicity
Present Study | Farmers Reduced serum iron levels (non- | —
(2026) anemic subjects)
. Calcium Status
Author (Year) Study Population Key Findings Comparison with
Present Study
Sule et al. | Mechanistic review Pesticides  alter  cellular | Supports calcium
(2022)" signaling pathways disruption
Pathak et al. | Environmental Toxic effects on multiple | Indirect support
(2022)” exposure physiological systems
Medithi et al. | Exposed children Altered biochemical | Similar mineral changes
(2022)8 parameters
Ahmad et al. | Review Neurotoxicity linked to ionic | Supports calcium
2024y imbalance alteration
Shekhar et al. | Systematic review Neurological effects of | Consistent with findings
(2024) pesticides
Present Study | Farmers Significantly reduced calcium | —
(2026) levels
. Magnesium Status
Author (Year) Study Population Key Findings Comparison with Present
Study
Medithi et  al. | Farm children Reduced magnesium with | Strong agreement
(2022)® oxidative stress
Sule et al. (2022)!" | Review Oxidative  stress  impacts | Supports findings
enzymatic cofactors
Pathak et al. (2022)7 | Agricultural Mineral imbalance reported Consistent
exposure

Ahmad et al. (2024)°

Mechanistic review

Cellular dysfunction due to
toxic exposure

Aligns with results

Bjorklund et al. | Global review Magnesium deficiency | Strong support
(2020)3 worsens toxicity

Present Study | Farmers Significant ~ reduction in | —

(2026) magnesium

5. Duration of Exposure vs Mineral Levels
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Author (Year)

Study Focus

Key Findings

Comparison with
Present Study

Sule et al. (2022)!!

Oxidative stress

Prolonged exposure increases
cellular damage

Supports correlation

Pathak et al. (2022)" | Environmental Chronic exposure leads to | Similar

toxicity cumulative effects
Medithi et  al. | Exposure vs | Exposure  correlates  with | Strong agreement
(2022)® biomarkers biochemical changes
Shekhar et  al. | Long-term effects Duration linked to disease risk | Comparable
(2024)
Mostafalou et al. | Chronic toxicity Progressive cellular damage | Supports findings

(2017)s with exposure
Present Study | Farmers Negative correlation between | —
(2026) duration and minerals

6. Symptoms and Mineral Deficiency

(2024)°

exposure

Author (Year) Study Population Key Findings Comparison with
Present Study
Sule et al. | Review Fatigue, neuropathy linked to | Matches findings
(2022)" oxidative stress
Pathak et al. | Environmental Neurological and  systemic | Consistent
(2022)7 exposure symptoms reported
Medithi et al. | Exposed individuals Biochemical imbalance linked to | Similar
(2022)® symptoms
Ahmad et al. | Mechanistic review Neurotoxicity due to pesticide | Supports

Ranjan et al
(2019)2

Indian farmers

Neurological
exposed workers

symptoms  in

Strong support

Present
(2026)

Study

Farmers

Symptoms associated with lower
mineral levels

The results of the present study are
consistent with both Indian and international
literature, reinforcing the concept that pesticide
exposure has systemic biochemical effects beyond
acute toxicity. The study contributes to the limited
data available on mineral status among pesticide-
exposed farmers in rural settings and highlights the
importance of integrating nutritional assessment into
occupational health evaluation.

However, certain limitations should be
acknowledged. The cross-sectional design limits the
ability to establish causality, and the relatively small

sample size may affect generalizability. Additionally,
specific biomarkers of pesticide exposure and
oxidative stress were not assessed, which could have
provided further insight into the underlying
mechanisms. Future studies incorporating larger
sample sizes, longitudinal follow-up, and additional
biochemical markers such as acetylcholinesterase
activity and oxidative stress parameters would help
strengthen the evidence.

V. CONCLUSION
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The present study demonstrated a
significant reduction in serum levels of essential
minerals—zinc, iron, calcium, and magnesium—
among farmers with chronic exposure to pesticides
when compared to non-exposed individuals. These
findings indicate that prolonged occupational
exposure to pesticides may adversely affect
micronutrient status, even in the absence of overt
clinical disease. The observed negative correlation
between duration of exposure and mineral levels
further suggests a cumulative effect of pesticide
toxicity on biochemical homeostasis.

Alterations in these essential minerals may
compromise antioxidant defense mechanisms and
contribute to the development of clinical symptoms
such as fatigue, muscle weakness, and neurological
disturbances observed in exposed individuals. These
results highlight the potential role of mineral
imbalance as an early indicator of subclinical toxicity
in pesticide-exposed populations.

The study underscores the importance of
regular health monitoring of agricultural workers,
including assessment of biochemical parameters, to
facilitate early detection of adverse effects. In
addition, promoting the use of personal protective
equipment, improving awareness regarding safe
pesticide handling practices, and considering
nutritional interventions may help mitigate the
harmful effects of chronic exposure.

Although the findings provide valuable
insights into the biochemical impact of pesticide
exposure, further large-scale and longitudinal studies
incorporating additional biomarkers are warranted to
better understand the underlying mechanisms and to
establish causal relationships.

In conclusion, the study emphasizes that pesticide
exposure is not only a toxicological concern but also
a nutritional and public health issue, necessitating
integrated strategies for prevention, monitoring, and
intervention among vulnerable farming communities.
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p r ion_E |ency | Use (ug dL|ug dL|m_mg|esium e e We
xposu | Days_ _dL | _mg_ aknes
re_Ye| Per_ dL s
ars | Mont
h
Expos Femal 50.894 69.685 9.4611 1.8942
Il ed 58 e 9 5 No 70421 6654 47948 67433 Yes | Yes Yes
Expos 69.189 62.379 7.6961 1.8608
2 ed 48 Male 11 7 No 78492 54755 42946 0796 Yes No Yes
Expos Femal 78.004 72.956 9.6884 1.9520
3ed 34 e 17 14 No 85608 91752 45874 51348 No Yes No
Expos 69.524 66.268 7.9131 2.0400
4led 27 Male 17 16 No 20862 27637 59765 02608 No Yes  Yes
Expos 61.986 98.453 7.7332 1.5380
5ed 40 Male 12 12 No 02754 66719 38404 76392 Yes Yes Yes
Expos Femal 59.533 62.538 8.0227 1.2740
6 ed 58 e 15 19 No 85643 73372 44071 1151 No Yes  Yes
Expos Femal 76.161 59.212/9.9658 1.4459
7 ed 38 e 9 15 Yes 52723 22448 9606 19879 No Yes No
Expos 72.717 65.629 8.5719 1.6864
8 ed 42 Male 19 10 No 07292 53556 40404 25113 Yes Yes No
0.9306
Expos Femal 65.145 66.221 8.9706 97405
9ed 30 e 6 12 Yes 10699 33742 04858 6 No No No
Expos Femal 78.652 80.339 1 8.4712 2.0428
10 ed 30 e 7 13 No 92469 01113 75784 17765 No Yes No
Expos Femal 76.539 44.118 8.5369 1.1309
11 ed 43 e 9 8 No 97786 47099 44957 75834 Yes Yes |No
Expos 85.885 77.964 8.2458 1.8797
12 ed 55 Male 15 5/No 93857 36214 83963 27998 Yes No Yes
Expos 73.668 64.422 8.6355 1.6495
13 ed 59 Male 17 18 No 94071 00382 20771 78763 Yes No No
Expos 66.354 82.875 8.9462 1.7855
14 ed 43 Male 13 5/No 99566 52206 19924 52597 No No No
Expos 66.570 71.332 9.7748 1.5584
15 ed 22 Male 6 14 No 09065 98804 13857 24078 Yes No No
Expos 48.654 79.261 7.2878 1.7651
16 ed 41 Male 15 8 Yes 20804 72241 71788| 61943 Yes No Yes
Expos 69.506 66.520 9.7275 1.5584
17 ed 21 Male 9 16 No 59043 37463 74217 36743 Yes No No
Expos 67.842 78.132 8.9695 1.5331
18 ed 43 Male 4 18 No 8506/ 31636 72299 45656 Yes No No
Expos 54.699 95.292 8.3425 1.4308
19 ed 49 Male 12 11 No 25934 77705 66052 29101 Yes Yes |Yes
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Expos 67.747 61.650 8.2165 2.1577

20 ed 57 Male 15 6 No 12374 68996 93562 48987 Yes Yes No
Expos Femal 81.431 70.499 9.3305 1.8100

21 ed 21 e 8 7 Yes 68212 27735 72952 72825 No No Yes
Expos 60.654 65.192 8.7602 1.7628

22 ed 40 Male 14 5 No 5235 958 84977 49059 No Yes | Yes
Expos Femal 58.401 94.301 7.5261 1.4373

23 ed 52 e 14 9 No 05368 74512 54417 31464 Yes Yes | Yes
Expos Femal 79.049 65.924 8.8541 1.6295

24 ed 3l e 13 5 No 28218 81761 48722 455/Yes Yes Yes
Expos Femal 74.342 61.742 9.4010 1.4038

25 ed 41 e 9 12 Yes 40296 30918 60075 31238 Yes No Yes
Expos 98.610 63.904 9.2005 1.5526

26 ed 44 Male 3 5 No 95214 1232 05261 50941 No No No
Expos 54.814 70.099 8.1611 1.3372

27 ed 46 Male 3 15 No 29839 95665 99491 63283 No Yes | Yes
Expos 75.203 60.890 7.6605 2.1767

28 ed 47 Male 15 5 No 87242 92975 94887 4324 No No Yes
Expos 71.158 66.841 8.3718 1.4729

29 ed 35 Male 11 6 No 90907 70015 18801 28173 No Yes No
Expos Femal 68.592 74.200 10.877 1.4374

30 ed 34 ¢ 5 6 No 81284 82597 78959 76353 No Yes | Yes
Expos 77.105 70.383 7.5185 1.3023

31 ed 22 Male 9 16 No 12218 37226 00736 16917 No Yes No
Expos 67.702 83.643 8.0100 1.4686

32 ed 56 Male 8 10 Yes 74642 92008 85432 38362 No Yes No
Expos 48.636 67.529 8.8744 1.5515

33 ed 26 Male 10 11 No 2379 02891 29323 31972 No No No
Expos 59.526 69.135 8.5128 1.6851

34 ed 40 Male 11 9 No 42472 36892 32327 56134 No No Yes
Expos 81.644 75.794 8.4598 1.5064

35 ed 28 Male 7 5 Yes 33447 86448 56573 03337 Yes No Yes
Contro Femal 96.720 122.42 10.514 1.4597

361 58 e 0 0 NA 28904 72925 8326 55596/ Yes  Yes Yes
Contro 81.268 79.973 8.7880 1.4941

371 37 Male 0 0 NA 8081 57325 44035 70062 Yes No No
Contro Femal 90.035 117.93 9.2914 2.3718

381 23 e 0 0 NA 97064 07418 31671 63868 Yes  Yes Yes
Contro 112.83 74.429 9.4211 2.0508

391 44 Male 0 0 NA 93805 97565 44465 845 No No Yes
Contro Femal 84.688 94.205 8.8171 2.3595

4011 33 e 0 0 NA 13202 58605 57989 57297 No Yes Yes
Contro 84.884 86.248 8.4356 2.4121

4111 28 Male 0 0 NA 1668 5919 08357 10066 Yes Yes No
Contro 86.905 79.586 9.4615 2.1604

4211 45 Male 0 0 NA 98705 20689 90593 31985 No Yes No
Contro Femal 91.069 100.78 10.388 1.6073

4311 21 e 0 0 NA 7571 72933 19995 07693 Yes No Yes
Contro Femal 81.510 99.398 9.5427 2.1758

441 39 ¢ 0 0 NA 98817 55287 49737 33968 No No Yes
Contro Femal 91.061 84.262 9.3540 2.6598

451 47 e 0 0 NA 29363 52613 43552 38659 Yes No Yes
Contro 65.557 61.686 9.3496 1.9210

461 26 Male 0 0 NA 70406 88394 38261 2879 No No Yes
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1941
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9.1449 2.2362
49359 46101 No
10.010 2.0944
08939 88818 Yes
8.9967 2.6489
34636 51119 /No
8.4859 1.8288
28709 85563 Yes
8.3510 2.5614
07645 12749 Yes
9.3474 1.9499
05409 95749 Yes
9.9364 1.8223
15478 41619 Yes
9.4424 2.1439
91151 44029 No
9.1095 2.2369
78729 82767 No
9.5750 2.8646
64778 11843 No
9.4117 2.2278
27406 15032 Yes
9.7957 2.1773
14284 11225 No
10.095 2.7384
90233 57178 Yes
8.7273 2.3404
65923 21578 No
7.8962 1.8422
42062 89928 No
9.0890 2.6423
77921 88154 No
8.6883 1.8041
9512 52492 Yes
9.7991 1.8403
74912 01089 No
8.865311.7605
99723 9172 No
8.1745/1.7255
32817 01989 Yes
8.95542.2332
79131 69318 No
8.4048 1.9968
15405 39134 Yes
0.7087
10.254 32314
09463 5/No
9.5829 1.9926
85173 94775 Yes
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