
   ISSN: 03875547 

Volume 45, Issue 01, February, 2022 

  

4211 
 

Effect of Blood Lead Level on Depressive Symptoms in 

A Sample of Iraqi Workers 
 

Monaf Faik Al-Samaraee1*, Ali Abd Ali Sahib2 

 

Non-communicable Disease Department / Public Health Directorate / Ministry of Health1 

Head of Family and Community Medicine Department / College of Medicine / Al-Nahrain University2 
 

Corresponding Author: 1* 

 

Keywords: 
 

  ABSTRACT  
Depression, mental illness, 

health, lead, workers, Iraq. 

 Lead is a neurotoxin, and studies on the link between blood lead and 

depression have yielded mixed results. To survey the prevalence of elevated 

blood lead level and to evaluate its association with depressive symptoms 

among adult Iraqi workers. A comparative cross-sectional study with 

analytic component that conducted in two industries in Baghdad. It 

included 200 young adult male and female workers in the batteries factory 

(100 participants) who were exposed directly or indirectly to lead and in 

the textile factory (100 participants) unrelated to direct lead exposure. 

Blood sample was taken for measurement of blood lead level. Patient 

Health Questionnaire-9 was used to measure the symptoms of depression. 

Five factors were found to be significant independent risk factors for 

depressive symptoms (aging, female gender, widowed, chronic diseases, 

and lack of family support). Mean of blood lead level was significantly 

higher in participants who had depressive symptoms than that in those who 

didn’t have; in those with moderate to severe symptoms than that in those 

who had mild symptoms. blood lead > 20 µg/dl is predictive for risk of 

development of depressive symptoms. Statistically significant moderate 

positive correlations were detected between blood lead with total PHQ9 

score and duration of work in batteries factory. Adult Iraqi employees had 

a high prevalence of depression symptoms. Even at levels believed to 

represent little or no risk, lead neurotoxicity may play a role in negative 

mental health outcomes. 
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1. INTRODUCTION 

Because mental health is such an important element of human health, the World Health Organization released 

an action plan for 2013–2020 to promote mental health disorder prevention, treatment, and recovery [1]. It is 

influenced by a variety of social, psychological, biological, and environmental factors; it is essential to 

individuals' and societies' total health and social situations; and problems related to it contribute considerably 

to national and global disease burdens [2]. Severe mental health issues impair people's emotional, cognitive, 

and social capacities, which can lead to underemployment and decreased productivity [3]. Mental diseases 

vary in prevalence from country to country and from institution to institution. Mental health morbidities are 

currently a major public health issue, and they are the biggest cause of disability worldwide, accounting for 

one-third of all disability adjusted life years (DALYs) [4]. Depressive disorders are considered as one of the 
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most widespread forms of psychiatric pathology [5]. It is a common illness worldwide, with more than 264 

million people affected [6]. It accounts for approximately half of all psychiatric consultations and 12% of all 

hospital admissions, making it a key factor of quality of life and survival [7]. The underlying pathophysiology 

of depression isn't well understood. The current research suggests that the affective symptoms are caused by 

a complicated relationship between neurotransmitter supply, receptor modulation, and sensitivity [8]. 

Persistent environmental pollutants, including heavy metals and persistent organic pollutants have a 

ubiquitous presence [9]. The low level of lead (Pb) exposure can damage the brain and increase the risk of 

psychiatric disorder [10]. Pb has been widely extracted and used, contaminating the environment, exposing 

people to Pb, and causing serious public health issues around the world. Despite the fact that public health 

advocates raised concerns early on, the Pb business was able to effectively argue against any restrictions on 

the use of Pb in gasoline [11]. Pb is a useful metal that is still used in a variety of industries, such as the 

production of Pb bullets, battery manufacturing, and as a smelter metal for purifying gold and silver, and 

workers in these factories can easily be exposed to Pb dusts or fumes; thus, occupational Pb poisoning has 

been a human health hazard for more than two centuries [12]. Pb exposure is of particular interest as it is an 

established neuro-toxicant with known effects on several brain systems implicated in depression and anxiety 

[13]. No researches had been done on mental health association with heavy metals exposure of Iraqis; so the 

aim of this study is to survey the prevalence of elevated blood Pb level and to evaluate its association with 

depressive symptoms among adult Iraqi workers. 

 

2. Subjects and methods 

 

2.1 Study design, setting, and time 

This was a comparative cross-sectional study with analytic component that conducted in two industries in 

Baghdad (Batteries factory in Al-Waziriya and textile factory in Al-Kadhimiya) during a period of 18 months 

from 1st of Apr. 2020 to 1st Oct. 2021. 

 

2.2 Study population and sample size 

The study population included 200 young adult male and female workers in the batteries factory (100 

participants) who were exposed directly or indirectly to Pb according to their duties and in the textile factory 

(100 participants) unrelated to direct Pb exposure. They informed about the purpose of the study and those 

who agreed to participate were given an informed consent and enrolled in the study. Exclusion criteria 

included participants who age > 40 years (The study focused on young adults aged 18 to 40 years old in order 

to reduce problems such as osteoporosis, which causes Pb to be mobilized from the bone and so increase 

levels in the blood), pregnant and lactating women (Calcium is necessary in large amounts for fetal bone 

formation during pregnancy and lactation. Bone demineralization may occur if maternal nutritional sources 

are insufficient, resulting in the release of Pb) [14], a recent history of psychological trauma (DSM-IV-TR 

that defines trauma as a direct personal experience of an event that involves actual or threatened death or 

serious injury) [15], and mentally retarded or a known case of severe psychiatric disorder that interfere with 

interview (Schizophrenia). 

 

2.3 Data collection tools 

Two different types of questionnaires were applied to all enrolled participants to collect needed information. 

First questionnaire was included questions to gather the following information: Age and gender, marital 

status, no. of children and family number, residence, educational level, type of job in the factory 

(Manufacturing or office job), duration and weekly hours of working, smoking (cigarettes and shisha), alcohol 

drinking, and Blood Pb level: From each participant, blood sample, which was obtained from the antecubital 

area was sent to the Toxicology Center in Baghdad /  Medical City for measurement of blood Pb level (N.V 

https://www.teikyomedicaljournal.com/


   ISSN: 03875547 

Volume 45, Issue 01, February, 2022 

  

4213 
 

of B. Pb is ≤ 25 µg/dl). The second questionnaire was a Patient Health Questionnaire-9 (PHQ-9), which is a 

validated depression screening tool to measure the symptoms of depression including nine items. Each 

question would be pointed from 0 to 3, and the total score would be ranged from 0 to 27. Depression severity 

was characterized as none (0–4), mild (5–9), moderate (10–14), moderately severe (15–19), and severe (≥ 20) 

[16]. 

 

2.4 Statistical analysis 

The data analyzed using Statistical Package for Social Sciences (SPSS) version 26. The data presented as 

mean, standard deviation and ranges. Categorical data presented by frequencies and percentages. Logistic 

regression analysis applied, using the presence of depressive symptoms as the dependent variable and the 

variables that were found significant in the binary analysis were included in the model as the independent 

variables. Independent t-test (two tailed) was used to compare blood Pb level accordingly. Receiver operating 

characteristic (ROC) curve analysis was constructed for blood Pb as a predictor for risk of development of 

depressive symptoms. Pearson’s correlation test (r) was used to assess correlation between blood Pb level and 

certain variables. A level of P – value less than 0.05 was considered significant. 

 

3. Results 

In this study, mean of age was 31.58 ± 6.42 years; 62.5% were males; 51.5% were married; 84.5% were living 

in an urban area; 43% were finished higher education; 39% were current smokers; and 53.8% were smoking 

≤ 20 cigarettes / day. Regarding depressive symptoms, 35% of study participants showed features of moderate 

level of depressive symptoms; while 29% of them didn’t show significant features of depressive symptoms. 

Pb level was high in 21% of study participants (Table 1). 

 

Table 1: Distribution of study participants by certain characteristics 

Variable No. (n= 200) Percentage (%) 

Age (Year) 

< 30 82 41.0 

≥ 30 118 59.0 

Gender 

Male 125 62.5 

Female 75 37.5 

Marital status 

Single 52 26 

Married 103 51.5 

Divorced 21 10.5 

Widowed 24 12.0 

Number of children                                                           n= 148 

No 6 4.1 

1 – 3 92 62.2 

> 3 50 33.7 

Educational level 

Illiterate 14 7.0 

Primary school 45 22.5 

Secondary school 55 27.5 

Higher education 86 43.0 

Smoking Status 

Current smoker 78 39.0 

Ex-smoker 9 4.5 

Nonsmoker 113 56.5 
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Number of cigarette smoking / day                                n= 78 

≤ 20 42 53.8 

> 20 36 46.2 

Depressive symptoms 

No 58 29.0 

Mild 64 32.0 

Moderate 70 35.0 

Severe 8 4.0 

Blood Pb level 

High 42 21.0 

Normal 158 79.0 

 

Five factors were found to be significant independent risk factors for greater likelihood of depressive 

symptoms. These factors were aging (OR= 1.07), female gender (OR= 4.71), widowed (OR= 5.18), chronic 

diseases (OR= 3.12), and lack of family support (OR= 3.69) as shown in table (2). 

 

Table 2: Logistic regression analysis for association of various risk factors with development of depressive 

symptoms 

Variables Odd’s ratio 95% C.I for odd’s ratio P - Value 

Aging (Year) 1.07 1.05 – 1.14  0.033 

Female gender 4.71 1.77 – 12.5 0.002 

Widowed  5.18 1.1 – 24.4 0.037 

Chronic diseases 3.12 1.15 – 8.43 0.025 

Lack of family support 3.69 2.0 – 6.81 0.001 

 

Mean of blood Pb level was significantly higher (P < 0.05) in participants who had depressive symptoms than 

that in those who didn’t have; in those with moderate to severe symptoms than that in those who had mild 

symptoms; in participants who are working in batteries factory than that who are working in textile factory, 

and in those who are working in production sector than that in those who are working in administration. No 

statistical significant differences detected in blood Pb level between smokers or nonsmokers as shown in table 

(3). 

 

Table 3: Comparison in blood Pb level by certain characteristics 

Variable  Blood Pb (µg/dl) P - Value 

Depressive symptoms 

Yes 20.47 ± 7.3 
0.001 

No 16.1 ± 5.5 

Severity of depressive symptoms 

Mild 16.95 ± 5.4 
0.001 

Moderate to severe 23.37 ± 7.4 

Factory type 

Batteries 22.78 ± 7.0 
0.001 

Textile 15.64 ± 5.1 

Type of job in batteries  
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Production sector 25.18 ± 6.6 
0.001 

Administration job 19.02 ± 6.0 

Smoking Status 

Current smoker 20.02 ± 7.9 
0.171 

Nonsmoker 18.53 ± 6.6 

 

Receiver operating characteristic (ROC) curve analysis was constructed for blood Pb as a predictor for risk 

of development of depressive symptoms. The cut point of blood Pb was 20 µg/dl. So, blood Pb > 20 µg/dl is 

predictive for risk of development of depressive symptoms, as a large significant area under the curve (AUC= 

67.5%) indicating significant association between higher level of blood Pb with risk of development of 

depressive symptoms. Blood Pb level was 46.5% sensitive, 87.9% specific, and 58.5% accurate in predicting 

risk of development of depressive symptoms (Table 4) and (Figure 1). 

 

Table 4: Diagnostic accuracy of blood Pb for prediction of risk for development of depressive symptoms 

 

Statistically significant moderate positive correlations were detected between blood Pb with total PHQ9 score 

(r= 0.483, P= 0.001) and duration of work in batteries factory (r= 0.632, P= 0.001). No significant correlations 

shown (P ≥ 0.05) between blood Pb with both of no. of cigarettes / day and duration of work in textile factory 

(Table 5). 

 

Table 5: Correlation between blood Pb and certain parameters 

Variable 
Blood Pb level (µg/ml) 

r P - Value 

Total PHQ9 score 0.483 0.001 

No. of cigarettes / day 0.121 0.293 

Duration of work 
(Year) 

Batteries factory 0.632 0.001 

Textile factory 0.1 0.323 

 

4. Discussion 

Although the etiology of most mental disorders are unknown, scientists have discovered a number of 

biological, psychological, and environmental elements that can contribute to the onset or progression of 

mental illnesses [17]. Most mental disorders are a result of a combination of several different factors rather 

than just a single factor [18]. A number of research have looked into the link between low-level environmental 

toxicant exposure and mental health outcomes in the community [13]. The neurotoxic effects of Pb in adult 

patients have mostly been examined in the context of occupational exposures, with levels of exposure that 

are higher than those experienced by the general population. Workers exposed to lead in foundries, battery 

plants, or Pb smelters have been documented to have cognitive and neuro-motor abnormalities, as well as 

mood disorders like anxiety, aggression, and depression [19]. This study showed that 35% of workers had 

moderate level of depressive symptoms, while 29% of them didn’t have. This result is approaching results 

found by studies conducted by [20], [21] while lower results observed in study conducted by [22]. The 

discrepancy seen above could be due to the different instruments of assessment used, such as the PHQ-9, 

which has high sensitivity and specificity for diagnosing depression, whereas others, such as the Primary Care 

Evaluation of Mental Disorders, have low specificity and should be viewed as screening tools, in addition to 

Pb (µg/dl) 
Cut-off value Sensitivity Specificity PPV NPV Accuracy 

20.0 46.5% 87.9% 90.4% 40.2% 58.5% 
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the various biological, psychological, and environmental factors that can contribute to the development or 

progression of mental disorders [23]. Six factors were found to be significant independent risk factors for 

greater likelihood of depressive symptoms in this study (High level of blood Pb, aging, female gender, 

widowed, chronic diseases, and lack of family support) and these factors were agreed by the majority of 

studies. 

 

The result about high blood Pb level is agreed with a result found by [24], [25], and by study in USA [26] 

while disagreed with study in when reported that there was no association between blood Pb levels and 

depressive symptoms [27]. Actually, the fact that factory workers had higher Pb levels than those in 

administration can be explained by the fact that adolescent workers in the batteries recycling factory manually 

work with broken battery cells and collect acid in drains, but they do not have safety glasses or gloves, so 

acid vapor damages their skin and eyes. Pb exposure can cause changes in the hypothalamic-pituitary-adrenal 

(HPA) axis, which can lead to changes in glucocorticoid and catecholamine levels, resulting in depression. 

Corticotrophin-releasing hormone and cortisol levels may be elevated in people with depression due to a 

dysregulated HPA axis. The mesocortical system, a system associated with depression, was also affected by 

Pb [28]. 

 

Regarding age, whenever individuals age, they are more likely to experience an increase in physical 

limitations and medical problems; these limitations have been shown to predict increases in depressive 

symptoms over time [29]. As risk factors (such as biological susceptibility resulting from hormonal 

mechanisms, women being more likely and open to seeking help, and social and cultural influences) that have 

been deemed to lead to stress and added difficulties among women have been explored, female gender is 

more vulnerable to depressive symptoms. Being widowed carries a risk, as the death of one's spouse is one 

of life's most traumatic experiences. According to previous studies, becoming a widow is one of the life 

experiences most connected with negative stress [30]. About lack of family support, family cohesiveness, a 

home life characterized by emotional warmth and affection, and emotional support from parents who are 

accessible and available are known factors that protect against depression [31]. In the case of chronic diseases, 

data suggests that individuals with physical diseases and comorbid mental disorders had higher death rates, 

lower quality of life, and poorer health-care outcomes than those with physical diseases but no concomitant 

mental disorders [32]. In conclusion, prevalence of depressive symptoms among adult Iraqi workers was quite 

high. Blood Pb level and exposure level are significant health problems that disrupts individuals’ well-being, 

have predictive effects on the development of depressive symptoms and can affect the severity of these 

symptoms. Even at levels believed to represent little or no risk, lead neurotoxicity may play a role in negative 

mental health outcomes. 
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