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ABSTRACT  

Mid upper arm circumference (MUAC) and Haematological profiles such as packed cell 

volume (PCV) and haemoglobin (Hb) of primary school children infected with soil 

transmitted helminths (STH) were investigated. There was significant difference in the 

occurrence of classes of nutritional status based on MUAC (X
2
=530.5; P<0.05). Pupils 

whose MUAC ranged 11.0-12.4cm had the highesr rates of infection. The differences in the 

mean prevalence of STH in relation to MUAC were not significant among sexes. However, 

infected children had higher mean values than control groups among sexes. 169(63.77%) of 

the infected pupils had significantly higher PCV values and worm burden within the 

abnormal range while 96(36.23%) had PCV values and less worm within the normal range 

(X
2
=30.95;P<0.05). There was a significant difference in the mean values of the 

haematological parameters. Those with Trichuris and hookworm infections (61.29% vs 

66.92%) as well as their co-infections (66.67%) had the highest rate of low PCV. 
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INTRODUCTION 

Soil transmitted helmiths (STH), a member of Neglected Tropical Diseases (NTDs) rank first 

in order of decreasing prevalence (Nwoke et al., 2016). Cases of infection have been found to 

be rampant among school children with public health implications well highlighted by 

several authors. Ahmed et al (2004) reported their association with some childhood 

malnutrition, retardation in growth and cognitive functions and Trichura Dysentary 

Syndrome (TDS). Their effects on academic performance, reduced physical activities and 

learning ability have been documented (Nokes et al 1992; Bethony et al 2006). 

Mid upper arm indices, tricept skin fold (TSF), subscapular skin fold (SSF) and 

Haematological parameters such as haemoglobin (Hb), packed cell volume (PCV) etc and 

differentials are very necessary in the diagnosis of diseases (Dage and Lewis, 1984). Growth 

measurements and blood parameters help the individual to detect disease and also to assess 

the patients response to treatment (Baker and Silverton, 1985). Previous studies have shown 

that mean Hb level was affected by high worm load (Lathan et al 1983). Parasitic infections 

such as hookworm and schistosome have been associated with anaemia and an increase in Hb 

level has been recommended for effective treatment. Parraga et al (1996) found that infected 
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children were significantly smaller in height, weight, mid upper arm circumference (MUAC), 

tricept skin fold (TSF) and subscapular skin ford (SSF) measurements than control children. 

Most available literatures on STHs in Nigeria are devoid of information on MUAC and 

haematological values of infected pupils. Such information if available will account for 

MUAC and haematological profiles of patients and may also reveal cases of abnormalities 

and hence enhances proper management of STH infected pupils. 

 

MATERIALS AND METHODS 

The study which involved 25 primary schools in Owerri North, Imo State was conducted 

from September 2016 to March 2017. The area lies between latitude 5
o
15

1 -5
o
34

1
N, and 

Longitude 7
o
15

1
-  7

o
30

1
E  (Figure1). The ecology of the study area and school selections 

has been described in details (Egejuru et al., 2016). All enrolled pupils were used for the 

survey methods. After processing of the stool samples, they were categorized into test group 

(infected pupils) and uninfected (control group) following Sulyman et al. (2009). 

Blood samples (2mls from venous blood) using 5mls syringes were collected from the pupils 

and emptied into coagulant bottles for haematocrit analysis. Each blood sample was 

collected into a capillary tube and centrifuged at 1200g for 5minutes. The haemoglobin (Hb) 

estimation was performed by the cyanmethaemoglobin method and packed cell volume 

(PCV) was read by the Hawksley micro-haematocrit. 

Mid upper arm circumference (MUAC) of the left upper arm was measured at the midpoint 

between the tip of the shoulder and the tip of the elbow (Olecranon process and the 

acromium) using tape. This process is useful for the assessment of nutritional status and is 

also a good predictor for mortality (Morley, 2008). This process was followed by marking 

mid point between these two marks. The arm while hanging straight down was wrap with 

tape around the arm at the mid point mark and measured to the nearest 1mm (UNSSCN, 

2008). 

 

Data Analysis 

The epi-nant statistical package (by CDC) was used to assess relationship of variables with 

infection. 
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Figure 1: Map of Owerri, showing the study area, the rivers and the schools used in the 

study 

 

RESULTS 

Table (1) demonstrates the Mid Upper Arm Circumference (MUAC) of pupils examined in 

Owerri North. It revealed a significant difference in the occurrence of different classes of 

nutritional status based on MUAC (X
2
=530.4745. p-value <0.00001 at p<0.05) with fewer 

number of normal children. Pupil whose MUAC ranged 11.0-12.4cm had the highest rate of 

infection (Ascaris 40(57.14%); Hookworm 90(69.23%); Trichuris 40(64.52%) and co-

infection with Hookworm/Trichuris 2(66.67%) which is moderate malnutrition. Severely 

malnourished pupils with <11.0cm Mid Upper Arm Circumference had infection of Ascaris 

3(4.29%); Hookworm 3(2.31%); Trichuris 0(0.00%) and co-infection with 

Hookworm/Trichiuris  0(0.00%). 1(33.33%). Those with normal (>13cm) Mid Upper Arm 

Circumference had infection of Ascaris 27(38.57%); Hookworm 34(26.15%) and 

22(35.48%) Trichiuris  0(0.00%). There was no co-infection among this group. Pupils who 

were overweight had Hookworm 0(0.00%) with no value for Ascaris, Trichiuris and co-

infection. There was a statistical difference in the infection among the pupils (X
2
= 43p-

value, 0.032014 at p <0.05). 

 

Table 1: Distribution of Intestinal Parasites in Relation to MUAC of the Pupils 

Examined 

MUAC 

Range 

(cm) 

Classification Tape colour Al HW Tt Co-

infected 

Hw/Tt 

Total 

<11.0 Severe Red colour 3(4.29) 3(2.31) 0(0.00) 1(1.33) 7(2.64) 

11.0-12.4 Moderate Orange 

colour 

40(57.14) 90(69.23) 40(64.52) 2(66.67) 172(64.91) 

12.5-13.5 Mild Yellow 

colour 

0(0.00) 3(2.31) 0(0.00) 0(0.00) 3(1.13) 

>13.5 Normal Green colour 27(38.57) 34(26.15) 22(35.48) 0(0.00) 83(31.32) 

Study Area 
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Total   70(26.42) 130(49.06) 62(23.40) 3(1.13) 265(19.64) 

KEY 

Al  = Ascaris lumbricoides 

Hw  = Hookworm 

Tt  = Trichiuris trichiura 

MUAC = Mid Upper arm circumfere 

Table 2 compares the mean prevalence of STH in relation to mid upper arm circumference of 

infected pupils with uninfected pupils. The differences were not significant with the sexes; 

males (19.97 ± 2.49 vs 17.93 ± 2.32) and females (19.54 ± 2.48 vs 17.96 ± 2.31) 

respectively. The infected children had higher mean values of upper arm circumference in all 

the sexes. 

 

Table 2: Prevalence of STH in relation to Mid Upper Arm Circumference for 

uninfected and infected Pupils Examined 

Parameter 

MUAC (%) 

N =1,105 N = 265 

Control           Infected 

Males Females Males Females 

 19.97±2.49 19.54±2.48 17.93±2.32 17.96±2.31 

 

Key 

MUAC = Mid Upper Arm Circumference 

 

The distribution of STHs in relation to PCV of infected pupil is shown in Table 3. Of the 265 

infected pupils, 169(63.77%) had PCV values within the abnormal range while 96(36.23%) 

had PCV values within the normal range (30-48%) (X
2
=30.949, p-value, 0.0000 at P<0.05). 

It was found that the rate of PCV values below normal range was higher among those with 

all the infections Ascaris (60.00% versus 40.00%), Hookworm (66.92% versus 33.08%), and 

Trichuris (61.29% versus38.71%) including mixed reactions (66.67% versus 33.33 %) 

respectively. 

 

Table 3: Distribution of Intestinal Parasites in Relation to PCV of Infected Pupils 

Examined 

Classification PCV 

Range 

(%) 

Al HW Tt Co-

infected 

Hw/Tt 

Total 

Abnormal  20-29 42(60) 87(66.92) 38(61.29) 2(66.67) 169(63.77) 

Normal 30-48 28(40) 43(33.08) 24(38.71) 1(33.33) 96(36.23) 

 Total 70(26.42) 130(49.06) 62(23.40) 3(1.13) 265(100.00) 

 

KEY 

PCV  = Pack Cell Volume 

Al  = Ascaris lumbricoides 

Hw  = Hookworm 

Tt  = Trichiuris trichiura 

Hw/Tt = Co-infection with Hookwoom and Trichiuris trichiura 
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Table 4 compares the PCV and haemoglobin (Hb) of infected pupils and uninfected groups.  

The mean values of the haematological parameters showed significant difference with PCV 

and haemoglobin for males (32.00±0.49 versus 29.41±0.31), females (31.93±0.47 versus 

29.00±0.30) and (11.0±0.1 versus 9.9±0.1) and (10.90±0.1 versus 9.9±0.1) respectively. 

 

Table 4: Some Haematological Values of Pupils in the Study 

Parameters 

 

Control Experiemental 

Uninfected (Mean±SD) 

N= 58                N=59 

Total 

(Mean±SD) 

Infected (Mean±SD) 

N=149      N=116 

Total 

(Mean±SD) 

Males Females  Males Females  

PCV (%) 32.00±0.49 31.93±0.47 31.96±0.49 29.41±0.31 29.00±0.30 29.20±0.31 

Hb (g/dl) 11.0±0.1 10.90±0.1 10.95±0.1 9.9±0.1 9.9±0.1 9.9±0.1 

Mean±Standard Deviation
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DISCUSSION 

This study observed differences on the MUAC and its relation to intestinal parasites. 

However, there was comparable ratio for both sexes. MUAC is a useful tool for 

assessment of nutritional status. MUAC for age had predicted death in children better 

than other anthropometric indicators elsewhere (Nagy et al., 2014). The reasons for 

comparable ratios for both sexes are far beyond the study limit. Longitudinal study is 

needed and until then the result should be treated with caution on deficit in tissue and fat 

mass comparable with amount expected for a child. 

Blood cells and their values are important indicators of disease conditions in individuals. 

An increase or decrease in their values gives an insight to the health status of a person. 

Standard mean values and approximate ranges of blood parameters particularly with 

reference to the temperate regions have been given (Dange and Lewis. 1984; Ganong, 

1995). Helmithiasis especially hookworm and Trichuris together with their co-infection 

are an immediate causes of iron deficiency anaemia (Wash and Kenneth, 1979; 

Compton, 2000) and this may have contributed to low PCV seen in the study. The Low 

PCV among pupils who were infected by the parasites further confirms the importance 

of other factors, possibly co-endemic malaria in the actiology of abnormal haemoglobin 

(Brabin, 1985; Armon, 1978). Hb and PCV could however, be affected by protein levels 

in the people as has been reported (Onwukeme, 1988). These observations on PCV and 

Hb levels regarding helmith infections could be a predictor for assessment of nutritional 

status of pupils. 

Consequently, PCV and Hb was observed to be different among sexes regardless of 

infection status. This finding is similar to previous reports (Onwukeme, 1988), that 

physiologically, PCV is usually higher in males than in females 
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