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Abstract: Lead is a well known environmental and reproductive toxicant. This study 

was designed to evaluate the blood lead levels in pregnant women in Nnewi, Anambra 

State, South Eastern Nigeria. A total of 100 apparently healthy subjects comprising of 

75 pregnant women and 25 non-pregnant women (control) aged between 18 and 45 

years were recruited for the study. Thereafter, 2mls of blood sample was collected into 

EDTA container for the estimation of lead concentration using atomic absorption 

spectrophotometric method. A structured questionnaire was used in obtaining relevant 

data for age, dietary and lifestyle patterns of subjects. The result showed a significantly 

higher lead level in pregnant women compared with control group (p=0.000). Also, the 

mean blood lead level differed significantly between the first and second trimester as 

well as between first and third trimesters of pregnancy (p<0.05), but values obtained 

were similar between second and third trimesters of gestation (p>0.05) respectively. 

This study further revealed significantly higher blood levels in pregnant women that 

consume caffeine, animals killed by ammunition, and food items as well as in pregnant 

women that smokes (p<0.05). Also, blood lead level was significantly elevated in 

pregnant women that used well and piped water respectively (p<0.05). Therefore, there 

is need to avoid avenues of lead exposures in pregnancy in order to sustain the low 

blood level recorded in this study and hence, limit the potential adverse implications of 

lead exposures. 
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INTRODUCTION 

Lead (Pb) is a stable, silver-gray, ubiquitous 

heavy metal detectable in all phases of inert 

environment such as air, water and soil as well as in 

most biological systems as a result of mining and 

industrialization and has no known physiological 

function in human body and is toxic [1]. It is one of the 

most extensively studied reproductive toxicants and a 

well known industrial and environmental toxin with a 

broad range of acute and chronic toxic effects [2]. Lead 

poisoning remains an urgent public health problem 

especially in developing countries like Nigeria [3] and 

is considered to be one of the most difficult health 

issues during pregnancy. 

 

Lead exposure has been associated with a 

number of adverse health effects in persons of all ages 

and there is no known safe level of exposure to lead [4]. 

It may be absorbed by the body through inhalation, 

ingestion or dermal contact (skin) and can be 

transferred to the fetus through the placenta [5]. 

Chronic low levels of lead exposure may result in lead 

accumulation in the renal tubule, lungs, hepatocyte and 

calcified tissues. It is well known that lead accumulates 

mostly in the bones of the body [6]. Lead exposure 

remains a risk factor in female reproductive health, 

even at low levels of lead in blood [7]. Following lead 

absorption from the gastrointestinal or the respiratory 

system, it is transported bound to erythrocytes and 

accumulates in bone [8]. During pregnancy, calcium 

demands increase [9], resulting to increased bone 

turnover, subsequently leading to the release of lead 

from bone and increasing blood lead levels [10, 11]. 

Thus, lead can cross the placenta, and contributes to 

fetal lead exposure since there is no protective barrier to 

the transplacental transport of lead [12, 13] and this can 

alter the embryonic development in the fetus [14, 15]. 

Previous studies have recorded negative outcomes of 
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lead exposure in pregnancy including pregnancy 

hypertension or preeclampsia [16, 17], premature 

delivery [7], miscarriage [18, 19] and low birth weight 

[20, 21]. Also, previously higher levels of lead have 

been reported in pregnant women than in control 

subjects [22, 23]. Therefore, this study investigated the 

blood lead levels in pregnant women in Nnewi, 

Anambra State, Southeastern Nigeria.  

 

MATERIALS AND METHODS   

Study design and sample collection 

This is a cross sectional study designed to 

determine the blood lead levels in pregnant women in 

Nnewi, Anambra State, Southeastern Nigeria. A total of 

100 apparently healthy subjects comprising of 75 

pregnant women and 25 non-pregnant women (control) 

aged between 18 and 45 years were recruited for the 

study. Subsequently, they were grouped into different 

trimesters of gestation and 25 pregnant women were 

recruited in each of the trimester respectively. 

Thereafter, 2mls of blood sample was collected into 

EDTA container for the estimation of lead 

concentration. A structured questionnaire was used in 

obtaining relevant data for age, dietary and lifestyle 

patterns of subjects. 

 

Inclusion Criteria and Exclusion Criteria 

Apparently healthy pregnant and non-pregnant 

women aged between the age of 18 and 45 years were 

included in the study while those younger than 18 and 

older than 45 years, those that take alcohol or smoke 

cigarette as well as hypertensive subjects were excluded 

from the study.  

 

Estimation of blood lead level  

Blood lead (Pb) level was estimated using 

Varian AA240 Atomic absorption spectrophotometer 

(AAS) using the method described by Hessel [24].  

 

Ethical Consideration 

This was sought and obtained from Faculty of 

Health Sciences and Technology Ethical Committee, 

Nnewi. Informed consent was obtained from 

participants prior the commencement of the study.  

 

Statistical analysis 

Data obtained were tabulated and analyzed 

using SPSS version 20.0 (SPSS Inc. Chicago, IL, 

USA). Student’s t-test and ANOVA was employed in 

comparing means and results expressed as Mean±SD. 

P<0.05 was considered statistically significant. 

 

RESULTS 

The mean blood levels of lead were found to 

be significantly higher in pregnant women when 

compared with the control group (0.87±0.17 Vs 

0.11±0.07; p=0.000), See table-1. 

 

Table 1: Comparison of blood lead level in pregnant women and control group         

Variables  Number of subjects Blood lead (       
Pregnant women 75 0.87±0.17 

Control group 25 0.11±0.07 

t-value   5.122 

p-value   0.000* 

*Statistically significant at P<0.05; MEAN±STD. 

 

Table-2 shows significant difference in the 

mean blood levels of lead among the different 

trimesters of gestation, with the first trimester having 

the lowest mean value of 0.16±0.12        followed by 

third trimester (1.09±0.45) and with the highest mean 

value observed in the second trimester (1.37±0.28), 

(p<0.05). However, there was no significant difference 

observed in blood lead levels between second trimester 

and third trimester (p>0.05) See table-2. 

 

Table-2: Comparison of blood lead levels in pregnant women among the different trimesters of gestation 

Variables  Number of subjects Blood lead 

          
F-value P-value 

First trimester (A) 25 0.16±0.12   

Second trimester (B) 25 1.37±0.28     7.226 0.001* 

Third trimester (C) 25 1.09±0.45   

A Vs B    0.001* 

A Vs C    0.007* 

B Vs C    0.403 

*Statistically significant at P<0.05; MEAN±STD. 

 

Furthermore, the levels of lead were found to 

increase significantly in pregnant women that are 

involved in caffeine intake,  consumption of animal 

killed by ammunition, consumption of non-food items 

and passive smoking, when compared with women that 

are not involved in this lifestyle (p<0.05), See table-3. 
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Table-3: Comparison of lifestyle characteristics of pregnant women and their blood levels          

Variables  Reponses  Number of 

subjects  

Blood lead 

         

t-value  p-value 

Caffeine intake YES 

NO 

11 

64 

2.78±1.85 

0.54±0.79 

3.943 0.002 

Consumption of animals 

killed by ammunition  

YES 

NO 

7 

68 

3.52±1.56 

0.60±0.87 

7.710 0.000 

Stay with smokers  YES 

NO 

10 

65 

2.71±1.68 

0.60±0.94 

3.881 

 

0.003 

Consumption of non-

food items 

YES 

NO 

21 

64 

1.84±1.71 

0.50±0.82 

3.433 0.002 

*Statistically significant at P<0.05; MEAN±STD. 

 

Table-4 also compared source of drinking 

water of the pregnant women and their blood lead 

levels. The mean levels of lead were found to increase 

significantly (p<0.05) in pregnant women that uses 

well, piped water and others, as their source of drinking 

water. The mean blood levels of lead among the 

different sources of drinking water, with those that 

drink well water having the highest mean value 

(2.24±1.05)        followed by those that drink pipe 

water (1.46±0.76) and the least mean value was seen in 

those that uses other sources of water like bottle water 

(0.48±0.13). there was a significant increase (p<0.05) in 

the mean blood lead levels between women that drink 

well water and other sources of drinking water and 

women that uses piped water and other sources of 

drinking water but there was no significant difference 

(p>0.05) in the mean lead levels between women that 

uses well and piped water as their source of drinking 

water.  

 

Table-4: Comparison of source of drinking water of pregnant women and their blood levels          

Variables  Number of subjects  Blood lead         f-value  p-value 

Well water (A)     9                 2.24±1.05   

Piped water (B)    14 1.46±0.76 11.801 0.000 

Others (C) 52 0.48±0.13   

A Vs B 

A Vs C 

B Vs C 

 

 

  

 

0.107 

0.000 

0.005 

*Statistically significant at P<0.05; MEAN±STD. 

 

DISCUSSION 

Lead is one of the most extensively studied 

reproductive toxicants and is considered as a major 

health issue during pregnancy, with a number of 

adverse outcomes. Pregnancy is a powerful stimulus for 

bone re-sorption [25] and hence, the blood lead levels 

of women with high bone lead content may be elevated 

because of pregnancy.  

 

In the present study, blood lead levels were 

measured and compared between pregnant women and 

the control subjects. A significant increase was 

observed in the mean levels of lead in pregnant women 

than in control group (p=0.000). during pregnancy, lead 

from prior exposures can be mobilized from bones 

because of the increase in bone re-sorption to 

accommodate the mineral needs of the fetus for 

ossification and growth and this may result in transient 

increases in the mean endogenous blood lead levels, 

especially if dietary calcium is low [9, 26]. This is in 

consonance with previous studies which reported higher 

blood lead levels [27, 23, 28]. 

 

Similarly, a significant increase was observed 

in the mean blood levels of lead between first and 

second trimester and between first and third trimesters 

of gestation (p=0.001, 0.007) respectively, but there 

was no significant difference in the mean blood lead 

levels observed between second and third trimester of 

pregnancy (p>0.05). A decline in blood lead level 

during the first trimester was observed, followed 

subsequently by a rise in blood lead level. This initial 

decline is perhaps due to pregnancy-induced plasma 

volume expansion [29], whereas the subsequent rise in 

blood level could be attributed to either an increased 

absorption or mobilization through osteoclastic re-

sorption of lead stored in bone or both. This is in 

keeping with the previous findings of Rothenberg et al., 

[29]. 

 

In this study, blood lead concentrations ranged 

from 0.05 to 5µg/dl, with a mean of 0.87µg/dl. This 

suggests low lead exposure among the pregnant women 

in the studied population. This is similar to the finding 

of Tellez-Rojo et al., [11]. 

 

Furthermore, higher caffeine consumption was 

also predictive of increased blood lead levels. This is 

because coffee is known to contain high levels of lead 

[30]. Also, caffeine may lead to a small negative 
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calcium balance through a weak interference with 

calcium absorption, leading to an increase in bone re-

sorption, although this effect is important only in those 

with low calcium intake [31]. Women that use pipe and 

well water as their source of drinking water were 

observed to have higher blood lead level when 

compared with other women that utilizes other sources 

of water. This increase of lead in well water may be 

attributed to high lead content of Nigeria’s gasoline. 

 

CONCLUSION 

This study revealed a significantly higher lead 

level in pregnant women compared with control group. 

Also, the mean blood lead level differed significantly 

between the first and second trimester as well as 

between first and third trimesters of pregnancy but 

values obtained were similar between second and third 

trimesters of gestation respectively. This study further 

found significantly higher blood levels in pregnant 

women that consume caffeine, animals killed by 

ammunition and food items as well as in pregnant 

women that smokes. Also, blood lead level was 

elevated in pregnant women that used well and piped 

water respectively. Therefore, there is need to avoid 

avenues of lead exposure in order to sustain the low 

blood level recorded in this study.  

 

REFERENCES 

1. Manay, N., Cousillas, A. Z., Alvarez, C., & Heller, 

T. (2008). Lead contamination in Uruguay: the ―La 

Teja‖ neighbor hood case. Reviews of 

Environmental Contamination and Toxicology; 

195:93-115. 

2. Vaziri, N. D., & Sica, D. A. (2004). Lead-induced 

hypertension: role of oxidative stress. Current 

Hypertension Reports; 6:314-320. 

3. Tong, S., von Schirnding, Y. E., & Prapamontol, T. 

(2000). Environmental lead exposure: a public 

health problem of global dimensions. Bulletin of 

the World Health Organization; 78(9):1068–1077. 

4. Levin, S. M., & Goldberg, M. (2000). Clinical 

evaluation and management of lead-exposed 

construction workers. American Journal of 

Industrial Medicine; 37:23-43. 

5. Goyer, R. A. (2009). Toxic effects of metals. In: 

Casarett and Doull’s Toxicology: the basic science 

of poisons, 5
th

 edition, C.D. Klaassen, Ed. 

McGraw-Hill, New York. 

6. Gulson, B. L., Mizon, K. J., Korsch M. J., Palmer, 

J. M., & Donnelly, J. B. (2003). Mobilization of 

lead from human bone tissue during pregnancy and 

lactation: a summary of long-term research. 

Science of the Total Environment; 303:79-104. 

7. Cantonwine, D., Hu, H., Sanchez, B., Lamadrid-

Figueroa, H., Smith, D., & Ettinger, A. (2010). 

Critical Windows of Fetal Lead Exposure: Adverse 

Impacts on Length of Gestation and Risk of 

Premature Delivery. Journal of Occupational and 

Environmental Medicine; 52:1106–1111. 

8. Mostafa, G., El-Shahawi, H., & Mokhtar, A. 

(2009). Blood lead levels in Egyptian children from 

high and low lead-polluted areas: impact on 

cognitive function. Acta Neurologica 

Scandinavica; 20:30–37. 

9. Nash, D., Magder, L., Lustberg, M., Sherwin, R., 

Rubin, R. J., Kaufmann, R. B., & Silbergeld, E. K. 

(2003). Blood lead, blood pressure, and 

hypertension in peri-menopausal and; 

postmenopausal women. Journal of American 

Medical Association; 289(12):1523-1532. 

10. Schell, L., Denham, M., Stark, A., Gomez, M., 

Ravenscroft, J., & Parsons, P. (2003).  Maternal 

blood lead concentration, diet during pregnancy, 

and anthropometry predict neonatal blood lead in a 

socioeconomically disadvantaged population. 

Environmental Health Perspectives; 111:195-200. 

11. Téllez-Rojo, M., Hernandez-Avila, M., Lamadrid-

Figueroa, H., Smith, D., Hernandez-Cadena, L., & 

Mercado, A. (2004). Impact of bone lead and bone 

resorption on plasma and whole blood lead levels 

during pregnancy. American Journal of 

Epidemiology; 160:668–678. 

12. Al-Saleh, I., Shinwari, N., Mashhour, A., El Din 

Mohamed, G., & Rrabah, A. (2011). Heavy metals 

(lead, cadmium and mercury) in maternal cord 

blood and placenta of healthy women. 

International Journal of Hygiene and 

Environmental Health; 214(2):79-101. 

13. Amaya, E., Gil, F., Freire, C., Olmedo, P., 

Fernandez-Rodriguez, M., & Fernandez, M. 

(2013). Placental concentrations of heavy metals in 

a mother-child cohort. Environmental Research; 

120:63-70. 

14. Gulson, B., Mizon, K., Korsch, M., & Taylor, A. 

(2004). Revisiting mobilisation of skeletal lead 

during pregnancy based on monthly sampling and 

cord/maternal blood lead relationships confirm 

placental transfer of lead. Archives of Toxicology; 

15:1515-1518. 

15. Sinicropi, M. S., Amantea, D., Caruso, A., & 

Saturnino, C. (2010). Chemical and biological 

properties of toxic metals and use of chelating 

agents for the pharmacological treatment of metal 

poisoning. Archives of Toxicology; 84:501–520. 

16. Yazbeck, C., Thiebaugeorges, O., Moreau, T., 

Goua, V., Debotte, G., & Sahuquillo, J. (2009). 

Maternal blood lead levels and the risk of 

pregnancy-induced hypertension:The EDEN cohort 

study. Environmental Health Perspectives; 

117:1526–1530. 

17. Wells, E., Navas-Acien, A., Herbstman, J., 

Apelberg, B., Silbergeld, E., & Caldwell. (2011). 

Low-level lead exposure and elevations in blood 

pressure during pregnancy. Environmental Health 

Perspective; 119:664–669. 

18. Borja-Aburto, V., Hertz-Picciotto, I., Lopez, M., 

Farias, P., Rios, C., & Blanco, J. (1999). Blood 

lead levels measured prospectively and risk of 



  

 

Job E.E et al., Saudi J. Med. Pharm. Sci., Vol-4, Iss-11 (Nov, 2018): 1338-1342 

Available online:  http://saudijournals.com/    1342 

 

 

spontaneous abortion. American Journal 

Epidemiology; 150:590–597. 

19. Lamadrid-Figueroa, H., Téllez-Rojo, M., 

Hernández-Avila, M., & Trejo-Valdivia, B., 

(2007). lead exposure: a public health problem of 

global dimensions. Bulletin of the World Health 

Organization; 78(9):1068–1077. 

20. Jelliffe-Pawlowski, L., Miles, S., Courtney, J., 

Materna, B., & Charlton, V. (2006). Effect of 

magnitude and timing of maternal pregnancy blood 

lead (Pb) levels on birth outcomes. Journal of 

Perinatology; 26:154–162. 

21. Zhu, M., Fitzgerald, E., Gelberg, K., Lin, S., & 

Druschel, C. (2010). Maternal low-level lead 

exposure and fetal growth. Environ Health 

Perspectives; 118:1471–1475. 

22. Taylor, C. M., Golding, J., & Emond, A. M. 

(2014). Lead, cadmium and mercury levels in 

pregnancy: the need for international consensus on 

levels of concern. Journal of Developmental 

Origins of Health and Disease; 5(1):16–30. 

23. La-Llave-León, O., Pacheco, J. M. S., Martínez, S. 

E., Rodríguez, E. E., Juárez, F. X. C., Carrillo, A. 

S., Quiñones, A. M. L., Alanís, F. V., Vargas, G. 

G., Hernández, E. M. M., & Sustaita, J. D. (2016). 

The relationship between blood lead levels and 

occupational exposure in a pregnant population. 

BMC Public Health; 16:1231. 

24. Hessel, D. W. (1968). A simple and rapid 

quantitative determination of lead in blood. Atomic 

Absorption Newsletter; 7:50-55. 

25. Black, A. J., Topping, J., Durham, B., 

Faequharson, R. G., & Fraser, W. D. (2000). A 

detailed assessment of alterations in bone turnover, 

calcium homeostasis, and bone density in normal 

pregnancy. Journal of Bone and Mineral Research; 

15:557-563. 

26. Röllin, H. B., Rudge, C. V., Thomassen, Y., 

Mathee, A.,  & Odland, J. Ø. (2009). Levels of 

toxic and essential metals in maternal and 

umbilical cord blood from selected areas of South 

Africa—results of a pilot study. Journal of 

Environmental Monitoring; 11 (3), 618–627. 

27. Chercos, D. H., & Moges, H. G. (2016). Higher 

Blood Lead Levels among Childbearing Women in 

Nearby Addis Ababa-Adama Highway, 

Ethiopia. Advances in Toxicology, 2016. 

28. Forsyth, J. E., Islam, M. S., Parvez, S. M., Raqib, 

R., Rahman, M. S., Muehe, E. M., Fendorf, S., & 

Luby, S. P. (2018). Prevalence of elevated blood 

lead levels among pregnant women and sources of 

lead exposure in rural Bangladesh: A case control 

study. Environmental Research; 166: 1-9. 

29. Rothenberg, S., Karchemer, S., & Schnaas, L. 

(1994). Changes in serial blood lead levels during 

pregnancy. Environmental Health Perspectives; 

102:876-880. 

30. European Food Safety Authority Panel on 

Contaminants in the Food Chain. (2010). Scientific 

opinion on lead in food. European Food Safety 

Authority Journal; 8:1570-1717. 

31. Heaney, R. P. (2002). Effects of caffeine on bone 

and the calcium economy. Food Chemistry and 

Toxicology; 40:1263-1270. 

 


