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ABSTRACT  

The study was carried out to estimate trace elements (i.e. Fe, Cu and Zn) in blood of 

unmarried, pregnant and lactating females of district Sargodha and its tehsil Kot Momin. 

Total 1000 healthy women (age between 20-35 years) were interviewed from rural and 

urban areas and out of them, 150 females were randomly selected and divided into three 

groups (unmarried, lactating and pregnant) for clinical examination of Fe, Zn and Cu 

levels. The selected women were clinically tested and their data was collected and 

statistically analyzed. Results showed significant differences among three categories of 

females and females from different areas. Results show that iron concentration in serum 

decreases as pregnancy progress, especially in 3rd trimester. Copper level in the serum of 

pregnant females was also significantly higher as compared to lactating and unmarried 

females. Zinc levels in the serum of pregnant females were higher for both areas as well. 

Furthermore, trace elements concentrations in the serum of females of urban areas were 

significantly higher as compared to rural area. Also, zinc and copper level decreased as 

lactation period progress while iron fairly remains unchanged. Selected parameters such 

as age group, occupation, smoking, diabetes, blood pressure, menstrual cycle and blood 

groups were also observed in all groups and wide variation was found among them. In 

conclusion, females have to follow healthy lifestyle, take diet rich in these trace elements 

which can aid in maintaining adequate and balanced amount of iron, zinc and copper,  to 

overcome the adverse effects of their deficiency.  

 

Keywords: Copper, Female, Iron, Pregnant, Lactating, Zinc 

mailto:raima.maryam@imbb.uol.edu.pk


 

 

 

 

 

 

 

 

 

R. Noor et al.                                                                                                       14 

Introduction  

Trace elements are naturally occurring inorganic substances required in human in 

amounts of <100 mg/day. They are essential components of biological structures and 

play a key role in a variety of the processes necessary for life throughout. They mediate 

vital biochemical reactions as well. A level higher than needed for biological functions, 

of these elements can be toxic for the body. About 19 elements are declared by World 

Health Organization (WHO) as bio-elements which are very important for our health [1]. 

Iron (Fe) is a vital micronutrient in human beings and is needed for synthesis of 

hemoglobin that carries oxygen to cells [2]. In human body, Fe balance is maintained by 

liver, spleen, bone marrow and gastrointestinal tract. The irregularity of Fe causes either 

deficiency or overload of Fe [3]. In human, deficiency of Fe is well understood and is 

linked with iron-deficiency anemia. In spite of this, deficiency of Fe causes damage to 

various functions, increases vulnerability to infections, and can also increase the threat of 

undesirable effects in pregnancy [4]. Zinc (Zn) is also an important micronutrient which 

is present in abundance in the human body. It acts as a cofactor for several enzymes that 

arbitrate nucleic acid and proteins biochemistry [5]. It can be found in brain, heart, liver, 

pancreas and kidney. Cu takes part in various enzymatic functions for example a cofactor 

for ferroxidases to help routine physiological and biochemical functions [6]. Cu is a vital 

part of various enzymes such as tyrosinase, catalase, monoamine oxidase, cytochrome 

oxidase, tyrosinase, peroxidase, lactase, superoxide dismutase and ascorbic acid 

oxidase[7].  

Material and method 

The study location was district Sargodha, located in Punjab, Pakistan. Females were 

grouped according to three categories, unmarried, pregnant and lactating females. The 

participants were selected based on the inclusion and exclusion criteria set for the study. 

The samples were collected randomly from females. For the study, data was collected 

from rural and urban areas of tehsil Kot Momin and city Sargodha. Kot Momin was 

considered as rural area and city Sargodha was considered as an urban area. 

Inclusion criteria 

 Unmarried, pregnant and lactating females. 

 Rural and urban areas of city Sargodha and Tehsil Kot Momin. 

 Age between 20-35 years. 

 Healthy females of both areas. 

Exclusion criteria 

 Females having any pathological condition. 

 Age above 35 years and age below than 20 years. 

 Area other than city Sargodha and its tehsil Kot Momin. 
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Data Collection 

The questionnaires were filled face to face after providing them brief introduction about 

the research topic. The questionnaire contained questions on the ethnicity, sex of the 

child, mother’s education, mother’s age, father’s occupation, smoking status during 

pregnancy, type of housing and number of pregnancies. About 5 ml venous blood was 

collected, total 150 samples were collected; 50 samples from each category, 25 samples 

from rural and 25 samples from urban area for each category. Blood samples were 

centrifuged and separated serum was used for the estimation of trace elements [8]. Blood 

samples were sent to clinical lab for trace elements analysis. Accumulation of trace 

elements (Cu, Fe, Zn) was evaluated by Atomic Absorption Spectrometry [9]. 

Statistical analysis 

The data was evaluated statistically by unpaired t-test and one-way ANOVA in SPSS 

software (version 20.0). The qualitative data such as occupation, other pathological 

conditions, blood group and smoker status etc. were presented in percentage whereas 

quantitative data was shown by mean and standard deviation. As this study was cross-

sectional, statistical test was applied for comparison. Quantitative data is reported as the 

means ± SD. P < 0.05 was considered statistically significant. 

 

Results  

The Fe concentration in blood of unmarried, lactating and pregnant women of urban area 

show that lactating and pregnant women had significantly low concentration of Fe in 

their blood (P=0.002). Minimum Fe concentration was recorded in pregnant women 

followed by lactating women (Table 4.1). Data of current study depicts that rural 

lactating and pregnant women had lower concentration of Fe in their blood (P=0.040). 

Minimum Fe blood concentration was noted in pregnant women followed by lactating 

women as shown in Table 4.1. Cu levels were low in blood of unmarried women 

followed by lactating women. Maximum Cu concentration was present in the blood of 

pregnant women (Table 4.2). Minimum Cu level was noted in blood of rural unmarried 

women (P= 0.0001) followed by lactating women. More Cu level in blood was recorded 

in pregnant women (Table 4.2). There was also a significant difference of Zn 

concentration in blood of unmarried, lactating and pregnant women (P=0.000).  Level of 

Zn was lower in the blood of urban lactating women, followed by unmarried women. 

Maximum Zn level was noted in the blood of pregnant women (Table 4.3). Results 

shows that significantly less (P=0.000) Zn level in rural lactating women was recorded 

followed by unmarried women. More Zn level was observed in pregnant women. Data 

regarding Zn concentration in blood of unmarried, lactating and pregnant women of rural 

area is shown in Table 4.3. One-way ANOVA is used to check the statistical analysis of 

all three groups in both areas.  
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Data shows that there is negative correlation between Fe and Cu. Similarly, Cu has also 

negative correlation with Zn. However, Zn has positive correlation with Fe. Data 

regarding correlation is presented in Table 4.4.  

 

Table 4.1: Fe (mcg/ml) concentration in the blood of unmarried, lactating and pregnant 

women of urban and rural areas 

Area Category Mean Variance SD P-value 

Urban 

Unmarried 94.20 784.98 28.017 

0.002 Pregnant 45.70 184.23 13.57 

Lactating 79.52 1436.18 37.90 

Rural 

Unmarried 73.36 665.34 40.52 

0.040 Pregnant 55.36 836.62 28.92 

Lactating 62.16 347.72 18.65 

 

 

Table 4.2: Cu (mcg/ml) concentration in the blood of unmarried, lactating and pregnant 

women of urban and rural areas 

Area Category Mean Variance SD P-value 

Urban 

Unmarried 0.93 0.018 0.13 

0.000 Pregnant 3.21 1.089 1.18 

Lactating 0.95 0.16 0.40 

Rural 

Unmarried 0.028 0.80 0.17 

0.000 Pregnant 1.18 3.21 1.09 

Lactating 0.94 1.39 0.97 

 

Table 4.3: Zn (mcg/ml) concentration in the blood of unmarried, lactating and pregnant 

women of urban and rural areas  

Area Category Mean Variance SD P-value 

Urban 

Unmarried 0.94 0.076 0.28 

0.000 Pregnant 1.43 0.20 0.45 

Lactating 1.14 0.21 0.46 

Rural 

Unmarried 0.03 0.93 0.17 

0.000 Pregnant 0.33 1.38 0.57 

Lactating 0.21 0.88 0.29 
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Table 4.4: Correlation among Fe, Cu and Zn levels 

Trace elements Fe Cu Zn 

Fe 1   

Cu -0.10 1  

Zn 0.35 -0.15 1 

 

Data exhibits that urban women had significantly (P=0.017) more Fe level in blood 

compared to rural un-married women (Table 4.5). Results of un-paired t-test shows that 

unmarried women belonging to rural had significantly (P= 0.004) more Cu level in blood 

as compared to urban un-married women (Table 4.6). Data of un-paired t-test presents 

that there was a significant difference of Zn level in blood of un-married women from 

urban and rural area (Table 4.7). 

 

Table 4.5: Fe (µg/dl) concentration in the blood urban and rural areas in unmarried, 

pregnant and lactating women 

Category 
Area Mean variance S.D P-value 

Unmarried 
Urban 94.2 1642.08 40.52 

0.017 

Rural  73.44 25.79 665.34 

Lactating 
Urban  55.36 836.62 28.92 

0.00 

Rural  45.70 184.23 13. 57 

Pregnant 
Urban 79.52 1436.18 37.90 

0.45 

Rural 62.16 347.72 18.65 

 

Table 4.6: Cu (mcg/ml) concentration in the blood urban and rural areas in unmarried, 

pregnant and lactating women 

Category  
Area Mean variance S.D P-value 

Pregnant 
Urban  3.39 1.56 1.25 

0.006 Rural 3.21 1.09 1.18 

Lactating Urban  0.95 0.16 0.40 

0.042 Rural 1.39 0.94 0.97 

Unmarried 
Urban  0.93 0.02 0.13 

0.004 Rural 0.80 0.03 0.17 
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Table 4.7: Zn (mcg/ml) concentration in the blood urban and rural areas in unmarried, 

pregnant and lactating women 

Category  Area Mean variance S.D P-value 

Pregnant Urban  0.94 0.08 0.27 

0.045 Rural 0.93 0.03 0.17 

Lactating Urban  0.89 0.04 0.21 

0.26 Rural 1.14 0.2 0.46 

Unmarried Urban  1.43 0.20 0.45 

0.026 Rural 1.38 0.33 0.58 

 

Data indicates that most of the females from unmarried, pregnant and lactating groups 

had clinical history of regular menstrual cycles in rural and urban areas (ranging from 

80% to 92%) as mentioned in Figure 4.1. Data depicts that majority of females (66%) 

had normal blood pressure followed by low blood pressure (22%) and minimum 12% 

had high blood pressure. While in pregnant women, 46% had normal, 28% high and 26% 

women showed low blood pressure. Data pertaining to blood pressure in unmarried, 

married and lactating females is given in Figure 4.2. It is obvious from data that married 

women had maximum problem of diabetes followed by unmarried females. Data shows 

that urban women had slightly higher cases of diabetes with respect to rural women 

(Table 4.8). 

 

 
Figure 4.1: Menstrual cycle details of unmarried, pregnant and lactating females in rural 

and urban areas 

84% 16% 80%
20% 92%

8%

88% 12% 88%
12% 84%
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Menstrual cycle detail of unmrried, pregnant and 

lactating females of rural and urban area

urban rural
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Figure 4.2: Blood pressure in unmarried, pregnant and lactating females of rural and 

urban areas 

 

Table 4.8: Diabetes in unmarried, pregnant and lactating females of rural and urban 

areas 

Occupation  Urban Rural 

Status Frequency Percentage Frequency Percentage 

Unmarried 
Diabetes  3 12% 2 8% 

No diabetes 22 88% 23 92% 

Pregnant 
Diabetes  6 24% 3 12% 

No diabetes 19 76% 22 88% 

Lactating 
Diabetes  7 28% 6 24% 

No diabetes 18 72% 19 76% 

 

Data from questionnaire indicates that from urban areas, most of the females had age 

from 26-30 years, whereas, some variations can be noted in the age groups of rural areas 

(Table 4.9).  There was no smoker in both females group however; data shows that 2 

(8%) females from urban area was passive smoker while this number was high in 

females from rural area (n=, 16%). It is apparent from data that from lactating urban 

women, 5 (20%) were passive smokers while 6 (24%) women from rural area were 

passive smoker. Data reveals that from pregnant urban women, 4 (16%) were passive 
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percentage percentage percentage
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smokers while 3 (12%) women from rural areas were passive smoker (Table 4.10). 

Another Table (4.11) summarizes the occupational details of unmarried, lactating and 

pregnant women from urban and rural areas.  

 

Table 4.9: Age groups in unmarried women, pregnant and lactating women from urban 

and rural area 

Category Age group Urban Rural 

  Frequency Percentage Frequency Percentage 

Unmarried 

20-25 

years 

10 40% 
13 52% 

26-30 

years 

11 44% 
9 36% 

31-35 

years 

4 16% 
3 12% 

Pregnant 

20-25 

years 
9 

36% 
10 40% 

26-30 

years 
12 

48% 
11 44% 

31-35 

years 
4 

16% 
4 16% 

Lactating 

20-25 

years 

9 36% 
11 44% 

26-30 

years 

10 40% 
11 44% 

31-35 

years 

6 24% 
3 12% 

 

Table 4.10: Passive smoking in unmarried, pregnant and lactating women from urban 

and rural area 

Area   Urban  Rural 

Category  
Passive 

smoker  
Frequency Percentage Frequency Percentage 

Unmarried 
Yes 2 8% 4 16% 

No 23 92% 21 84% 

Pregnant 
Yes 4 16% 3 12% 

No 21 84% 22 88% 

Lactating 
Yes 5 20% 6 24% 

No 20 80% 19 76% 
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Table 4.11: Occupation in unmarried, lactating and pregnant women with respect to 

rural and urban areas  

 Unmarried Lactating Pregnant 

Occupatio

n 

Urban Rur

al 

Urban Rural Urban Rural 

Percentag

e 

Percentag

e 

Percenta

ge 

Percentag

e 

Percentag

e 

Percentag

e 

Housewife 
46.4

% 
45.5% 60% 84% 84% 76% 

Teacher 
17.9

% 
9.1% 20% 16% 12% 24% 

Banker 
7.1

% 
4.5% 12% 0% 4% 0% 

Student 25% 40.9% 0% 0% 0% 0% 

Shopkeepe

r 

3.6

% 
0 8% 0 0% 0 

Total 100 100 100 100 100 100 

 

Data depicts that majority of females from all groups have B+ blood group (ranging 

from 32% to 48%) in rural and urban areas. Blood groups having minimum number of 

females show a wide variation of A-, B- and O- in both areas (Table 4.12). Data shows 

that from urban female group, maximum (n=15, 60%) females had 3nd trimesters of 

pregnancy followed by 1st trimester (n= 6, 24%) while 4 (16%) were in 3rd trimester of 

pregnancy. Similarly, from rural women, maximum (n= 13, 52%) women had 2nd 

trimester of pregnancy followed by 1st trimester (n= 7, 28%), whereas, 5 (20%) females 

were in 3rd trimester of pregnancy. Data pertaining to trimesters in pregnant women is 

given in Table (4.13). 

 

Table 4.12: Blood groups in unmarried, lactating and pregnant women with respect to 

rural and urban areas 

 Unmarried Lactating Pregnant 

Blood 

group 

Urban Rural Urban Rural Urban Rural 

Percentage Percentage Percentage Percentage Percentage Percentage 

A

+ 
8% 4% 12% 8% 12% 8% 

A

- 
12% 8% 4% 8% 8% 4% 

B 32% 36% 44% 40% 32% 48% 
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+ 

B

- 
20% 12% 4% 12% 24% 16% 

O

+ 
12% 16% 12% 4% 12% 8% 

O

- 
0% 4% 8% 12% 0% 8% 

A

B+ 
16% 20% 16% 16% 12% 8% 

T

otal 
100 100 100 100 100 100 

 

Table 4.13: Trimesters in pregnant women from urban and rural areas 

Blood group 
Urban Rural 

Frequency Percentage Frequency Percentage 

1st  trimester 6 24% 7 28% 

2nd trimester 15 60% 13 52% 

3rd trimester 4 16% 5 20% 

Total 25 100 25 100 

 

Discussion  

The results of current study show that there was significant reduction of Fe in lactating 

and pregnant women. Current results are in line with previous report published by 

National Academies Press (1991) which showed that the demand for some nutrients like 

iron is noticeably less during lactation than during pregnancy [10]. The outcomes of 

study also show that rural women had more deficiency of Fe compared to urban. Our 

results are accordance with Okafor et al., (2017) who reported more Fe depletion in 

pregnant females belonging to two rural communities when compared to urban 

community [11]. However, Obasi and his fellow, (2013) noted that iron level of urban 

pregnant women was significantly lower than that of their rural counterparts [12]. Due to 

different lifestyles and socioeconomic conditions between cultures, the prevalence of 

anemia during pregnancy is highly variable [13].  

The results show that lactating and unmarried women had low concentration of Cu 

compared to pregnant women. These results are in line with the findings of Vukelić et 

al., (2012) who reported that there was a constant trend of the increase of the mean 

serum copper values in healthy pregnant women compared to healthy non-pregnant 

women. They concluded on the basis of the trend of decrease of the mean serum copper 

values after delivery, it could be due to that during the 5th postpartum week, the mean 
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serum copper values would decrease to the level of those obtained in healthy non-

pregnant women because the placental transport system changes during the latter stages 

of the development resulting in the transport of higher copper values towards the end of 

gestation than that of earlier pregnancy [14]. In pregnancy, copper levels in maternal 

serum raised. A constant trend of increase of mean serum copper values was detected 

during normal pregnancy [15]. Data exhibits that less Cu levels (1.39mcg/ml) were noted 

in blood of unmarried women followed by lactating women. These results are in line 

with Maia and his colleagues (2007) who reported that lactating adolescent women are at 

a risk of zinc and copper deficiency [16]. Procter and Campbell (2014) reported that 

pregnant and breastfeeding women need more nutrients than other women [17]. 

The results of current study show that there was more Zn concentration in pregnant 

women compared to lactating and unmarried. These results are in contradiction with 

Ejezie and Nwagha, (2011) who reported increase serum zinc concentration, which 

decreased in pregnancy, increased slightly, though non-significantly in mothers after the 

baby was delivered. The slight increase could result from the expulsion of the placenta 

which transports maternal zinc to the fetus [18]. In Pakistan, pregnant women (54%) 

were also shown to suffer from zinc deficiency in Sindh province of Pakistan and 50% of 

the participating subjects in another study manifested low plasma levels of zinc, 

suggesting marginal zinc deficiency among Pakistani population [19] [20]. The results of 

this study show that most of females of both areas having a diet that consists of food 

from all food groups, only few females of urban area were pure vegetarian. Verma et al., 

(1998) observed that 38% non-vegetarians and 65.9% vegetarians were anemic. The diet 

consumed was relatively dull in rural and urban women and iron inhibitors like tea and 

fibrous food (wheat, cereal, whole legumes and green leafy vegetables) were often 

consumed by the participants. Daily intake of fruits, vegetables, milk and milk products 

was below the recommended level in both the rural as well as urban women. Most of the 

rural women were engaged in physical work in the fields and this may have increased 

their need for energy and micronutrients including iron [21]. 

Menstrual irregularities also cause Fe deficiency in women. Fe values were significantly 

associated with the menstrual phases. Concentrations of Fe were lowest for women in the 

menstrual phase and highest for women in the late luteal phase [22]. The prevalence of 

diabetes mellitus was significantly higher in urban than in rural areas. Urbanization 

influences lifestyle and socioeconomic position and is one of the drivers of a country’s 

health transition [13].  

Results showed that majority of women (42 %), having B type blood group. Ositadinma 

and his co researchers (2014) reported that blood group B had lower values for ferritin 

(ng/mL) (83.58 ± 57.74) compared with Group A and O with ferritin (ng/mL) values of 

158.80 ± 24.87 and 116.75 ± 46.34 respectively. Serum iron (μmol/L) was also lowest in 
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the group B (20.20 ± 8.07) compared with group A and O with serum iron (μmol/L) 

values of 34.40 ± 15.44 and 24.00 ± 6.75 respectively [23]. 

The participated females had different occupations and majority of them were 

housewives. Occupation can affect health through direct impacts, such as physical job 

conditions (e.g., manual labor, exposure to noise and heat), psychosocial job 

characteristics and stress, and social support [24]. Occupation may also affect health 

through indirect mechanisms via income, health insurance, prestige, and authority that 

are related to occupation [25]. Another indirect effect of occupation may be the influence 

of peers or workplace characteristics on health habits e.g., outside work or smoking bans 

which in turn may affect health [26]. The White hall studies find that occupation has a 

significant impact on health [27]. 

Due to the deficiency of trace elements in females, it is suggested to take balanced diet, 

take care of your health, avoid smoking and regularly visit your doctor to check trace 

elements in blood. In light of detailed discuss about study objectives with respondents, it 

was also found that females of rural and urban areas of district Sargodha were unaware 

about trace elements and its importance for normal body function. Therefore, 

government has to arrange seminars or programs in Sargodha to educate females about 

importance of trace elements. 
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