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Abstract 

Objective: To assess the frequency of anemia in mothers accompanying children admitted in General Medical Ward of The Children’s 
Hospital Lahore and to determine its association with the growth parameters of their children under two years of age.

Methodology: Total 228 children admitted in General Medical Ward with acute illness along with their mothers were included in the 
study. Blood sample of their mothers for Hb level was taken. Height and weight of children were plotted on WHO Growth Charts. Anemia was 
defined according to World Health Organization (WHO) as hemoglobin level of <12 g/dL in non-pregnant women. Data was analyzed using 
SPSS version 20.

Results: Out of 228 patients 147 (64.5%) were males. The mean age of children was 8.7 ± 6.6 months. Mean maternal age was 26 ± 5.3 
years. Anemia was present in 154 (67.5 %) mothers. Mean maternal Hb was 10.6 ± 1.6 gm/dl. Forty-nine percent children were severely 
underweight (Z score <-3) and 37 (16.2%) were falling on median. Severely stunted children were 92 (40.4%) (Z score <-3) while 43 (18.9%) 
were at median. Low weight for age and Length/Height for age of children was significantly associated with maternal anemia (p= 0.017), 
(p=0.05) respectively. Other maternal factors affecting the child’s nutritional status and growth parameters were multi-parity, general maternal 
health and education level with p value of 0.005, 0.01 and 0.04 respectively.

Conclusion: Maternal anemia has a significant effect on nutritional status of young children leading to stunting and underweight. 
Associated maternal factors were maternal education, multi-parity and poor maternal health.
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Introduction 
Developing countries are bearing huge burden of anemia and 

it is persisting as a public health issue worldwide [1]. Women of 
child bearing age, pregnant women and children are considered 
as high risk population group [2]. In Pakistan 52% of pregnant 
women 32% of women of childbearing age are victims of anemia 
[3]. Worldwide more than 50% pregnant women and 30% of all 
women of childbearing age suffer from anemia [4]. In developing 
world although iron deficiency accounts for half of cases but other 
nutrient deficiencies like (vitamin A, riboflavin, folic acid, and 
vitamin B12), parasitic and infectious diseases also play significant 
role[5,6]. Consequences of anemia are diverse [7]. In pregnancy, 
detrimental effects associated with anemia lead to low birth 
weight babies [8] and pre-term deliveries [9]. Substantial number 
of cases of anemia in infancy and childhood are due to maternal 
iron deficiency. Anemia causes impaired physical growth of infants, 
preschool and school aged children [10].

 
Anemic mothers have significant diminution in working capacity 
causing difficulties in performing house hold chores and child care, 
thus affecting growth para meters of children of anemic mothers 
[11]. So, the hazardous effects of anemia in pregnancy on infant’s 
growth multiply and intensify when anemic mothers cannot give 
proper attention and care due to their own ill health. With each 
pregnancy, this problem magnifies and in next pregnancy and 
lactation phase she suffers iron deficiency because of inadequate 
pre-pregnancy iron reserves. Thus, anemia is a life-long burden 
for women one which also endangers their children’s growth 
parameters and nutritional status [12]. Most of our mothers are 
suffering from the adverse effects of anemia. This aspect of maternal 
health is being ignored. Previous studies have elucidated risk 
factors for child under nutrition like maternal behaviors, dietary 
factors and environmental factors etc [13]; but research on this 
neglected factor like maternal anemia, which might also predispose 
a child to increased risk of growth impairment is lacking. 
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We conducted our research on children from 2 months to two 
years as maternal factors have an immediate effect on a child’s life 
during this period of enormous growth. Through this study we 
planned to document in literature that maternal anemia can be a 
risk factor in growth parameter impairment of their children even 
up to age of infancy and beyond.

Methodology
This was a hospital based descriptive cross-sectional study, 

conducted at The Children’s Hospital and The Institute of Child 
Health (ICH) Lahore. Approval from Institutional Review Board 
of The ICH was taken. Children from aged two months to two 
years admitted to General Medical Ward of for any acute illness 
like pneumonia, acute diarrhea, febrile fits were included in the 
study along with accompanying mothers. Consent was taken from 
mothers before enrolling them in study. Children of < 2 months 
and > 2 years and those having any chronic disease were excluded.
Information about demographic profile, weight, height, health 
status, parity and mother’s education status were determined. No of 
children and number of under five children were recorded. Father’s 
education status and monthly income was also inquired. Child’s 
age, height or length (in less than 1year) and weight of the child 
was documented and was plotted on WHO - Z Score Charts. Their 
weight, height or length (in less than1year) was measured by our 
appropriately trained doctor. 5 cc venous blood sample was taken 
from mothers for complete blood count including hemoglobin, red 
blood cells count and hematocrit. 

After collection blood was immediately transferred into 
labeled and prepared tubes containing EDTA or heparin and sent 
to laboratory for hemoglobin estimation. Anemia was defined 
according to World Health Organization (WHO) hemoglobin level 
of <12 g/dL in non- pregnant adult woman [14]. The information 
collected was analyzed by using statistical software SPSS -20. The 
quantitative variables like age, height, weight, family size, no of 

children under five and Hb level was presented as mean and SD. 
Variables like maternal education level and father’s education level 
was presented by calculating frequency and percentages. Chi square 
test was applied and p value <0.05 was considered significant.

Results
A total of 228 patients were included in this study. Males 147 

(64.5%) out-numbered the females 81 (35.5%), with a male to 
female ratio of 2:1. The mean age of children was 8.7± 6.6 months. 
The range of maternal age was 18 to 43 years with mean age of 
26.8±5.302 years (Table 1). Out of 228 mothers 79 (34.6%) were 
of less than 25 years and 149 (65.4%) were between 25-45years. 
Only 74 (32.4%) mothers had hemoglobin level at or above 12 gm/
dl and 154 (67.5 %) were anemic. (Figure 1) Mean maternal Hb 
was 10.67 ± 1.6 with the range of 6-15 gm/dl. According to WHO Z 
Scoring 112 (49.1%) children were severely underweight (Z score 
<-3) and only 37 children (16.2%) were on median shown in Figure 
2. Severely stunted children (< -3) were found to be 92 (40.4%) and 
43(18.9%) were having appropriate height for age i.e. at median, 
illustrated in Figure 3.

Figure 1: Maternal Hemoglobin Levels.

Table 1: Maternal factors affecting weight of children.

Factors < 3 to -3 < - 2 to -2 < -1 to -1 Median or > Total P-value

Hb level
Normal 39(34.8%) 13(36.1%) 18(41.9%) 4 (10.8 %) 74(32.5%)

0.017
Anaemic 73(s65%) 23 (63.9%) 25 (58.1%) 33 (89.2%) 154(67.5%)

General 
Maternal 

health

Good 19 (17%) 12 (33.3%) 14 (32.6%) 8 (21.6%) 53 (23.2%)

0.018Average 85 (75.9%) 17 (47.2%) 27 (62.8%) 27(73.0%) 156(68.4%)

Poor 8 (7.1%) 7(19.4%) 2 (4.7%) 2 (5.4%) 19(8.3%)

Parity 

Upto 3 48 (42.9%) 26 (72.2%) 30 (69.8%) 26 (70.3%) 130(57.0 %)

0.0055-Apr 42 (37.5%) 7 (19.4 %) 10 (23.3%) 7 (18.9%) 66(28.9%)

> 5 22 (19.6%) 3 (8.3 %) 3 (7.0 %) 4 (10.8%) 32

Maternal 
education

Illiterate 69 (61.6%) 20 (55.6%) 20 (46.5%) 19 (51.4%) 128 (56.1%)

0.04

Primary 23(20.5%) 6 (16.7%) 8 (18.6%) 14 (37.8%) 51 (22.4%)

Secondary 15 (13.4%) 10 (27.8%) 13 (30.2%) 3 (8.1%) 41(18%)

Graduate 5(4.5%) 0 (0%) 2 (4.7%) 1 (2.7%) 8(3.5%)

49.10% 15.80% 18.90% 16.20% 100%
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Figure 2: Pattern of Weight for Age of Children.

Figure 3: Pattern of Height for Age of Children.

We found significant association between weight for age and 
height or length for age of the children with maternal Hb level 
with p value of (0.017), (p= 0.06) respectively. During the study, 
other parameters were also studied like parity, number of under 5 
children, general maternal health, mother’s and father’s education 
level and father’s income. It was not astonishing for us that 
parameters related to mothers like parity, general maternal health 
and mother education level had a significant effect on children’s 
weight with p vale of 0.005, 0.01 and 0.04 respectively. 

Discussion
We assessed the frequency of anemia in mothers of children 

admitted in General Medical Ward of The Children’s Hospital and 
determined its association with the growth parameters of their 
children.The demographic analysis shows a high proportion of 
patients having male gender i.e. 147 (64.5%), with a male to 
female ratio of 2:1. This may signify the male dominance and sex 
discrimination in South East Asia. Male children are preferred in 
all aspects and it is also true in medical aid seeking behavior. Boys 
are brought to hospital more often than girls. A preponderance 
of males with 52.5% boys and 47.5% girls was noted in another 
study from Pakistan [15]. In our study, it was revealed that 154 
(67.5 %) mothers were anemic. These results are comparable to 
an Indian study where Shoba Rao has documented seventy-seven 
percent of the childbearing age women were anemic (Hb < 12 g/
dl). This slight difference may be justified as this Indian study was 
based on rural population [16]. Whereas several studies in Ethiopia 

have shown the prevalence of anemia in women of reproductive age 
group ranging from 16.6% to 30.4%, A study done in Abbottabad 
(Pakistan) on prevalence of anemia in child bearing age women has 
shown almost similar results as in our study i.e. 60% [17].

We found that 112 (49.1%) children were severely underweight 
(Z score <-3) while 36 (15.8%) children had weight for age <-2 
and 43(18.9 %) had weight for age (<-1 to < median) however 37 
(16.2%) were on median and more than median. Almost similar 
percentage of children i.e. (15.7%) have been shown in Child 
Nutrition Status by Region, 2010 results for moderate malnutrition. 
But percentage of children having severe malnutrition in our 
study is quite high than shown in 2010 report. i.e. (49.1% in our 
study but 23.7% in 2010, 2011 survey) [18]. This difference may 
be due to time elapsed between two studies secondly our data 
was hospital based which may have increased proportion of 
severely underweight children. This figure may raise the issue that 
appropriate interventions to combat the problem of malnutrition in 
Pakistan by the policy makers is not started yet which has resulted 
in such a great difference.

In this particular study, we found severely stunted children (< 
-3) to be 92 (40.4%) while 47 (20.6%) were moderately stunted 
(<-2) and 46 (20.2%) falling at < -1. It was found that 43 (18.9%) 
children were at median or above median. Almost similar results 
were reported in NNS-2011 and Child Nutritional status 2010 
about severely and moderately stunted children i.e. 43.7% and 
20.2% respectively [19]. We found significant association between 
weight for age and height or length for age of the children with 
maternal Hb level. Effect of maternal anemia on growth of children 
was also observed by Singla where effect on fetal growth was 
observed in all parameters [20]. Statistical significant association 
was also found between maternal anemia and low birth weight 
babies by Ahmad [21]. This powerful association between weight 
for age and height and length for age of the children with maternal 
Hb level emphasizes that child wellbeing is intimately embedded 
with maternal serenity and contentment.

During the study, other parameters were also studied like 
parity, number of under 5 children, general maternal health, 
mother’s and father’s education level and father’s income. It was 
not astonishing for us that parameters related to mothers like 
parity, general maternal health and mother education level had 
a significant effect on children’s weight with p vale of 0.005, 0.01 
and 0.04 respectively. Various studies done in different parts of 
world also endorse this fact for example a study done in Kenya has 
shown a strong positive and significant association with growth 
parameters of children with parity of mother although in this 
study other parameters like maternal education, mother marital 
status and maternal education level were also studied and found 
these too are positively associated [22]. A Nigerian study has also 
shown a strong association of maternal health with the growth para 
meters of children [23]. A pooled analysis by O.Yaw Addo from 5 
birth cohorts (Brazil, Guatemala, India, the Philippines, and South 
Africa) has shown positive co-relation between maternal height 
and growth para meters of their children [24]. Similarly, OyaYucel, 
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Nursan Dede Cinar has validated in his attention-grabbing research 
that maternal body mass index which is the best indicator of health 
has direct impact on growth para meters of children [25].

Conclusion
Maternal anemia has a significant effect on nutritional status 

of children leading to stunting and underweight. Staying well-
nourished during this period of enormous growth as well as 
vulnerability can pave the way for a strong, healthy, productive 
future. It is imperative to improve general health and hemoglobin 
level of the women at child-bearing age, to protect children from 
being growth retarded.
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