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Introduction
Household socio-economic status (SES) is a major determinant 

of health and child nutritional status [1-4], although child feeding 
practices [5,6] and infection [7], particularly, diarrhea [8-10] and 
malaria [11], may also impact child nutrition. Household income, 
education and occupation are good proxies of household SES 
[12,13], but measuring household income in developing countries 
is difficult, and data for income are often not reliable or available 
[14]. Maternal educational attainment and occupation-good prox-
ies for household SES-are determinants of child nutritional status 
with higher education of mothers associated with reduced risk of 
stunting in children [15-17]. In Ghana, the northern region has 
the lowest average educational attainment (beyond high school) 
for women [18]. There is a paucity of data specifically examining 
how maternal education impacts child nutritional status in rap-

Objective: We examined the effect of maternal educational attainment and occupation on the nutritional status of children under 2 
years of age living within a peri-urban setting in northern Ghana. 
Design: We conducted a cross-sectional study among 200 mother-child dyads, in a peri-urban setting. We collected data on child 
length/height and weight, and mothers self-reported information about child illnesses and feeding practices.
Results: Descriptive statistics were used to present malnutrition prevalence. Multiple regression analysis was used to identify fac-
tors that predict nutritional status (z-scores) of children. Multiple logistic regression analysis was used to examine factors that pre-
dict child undernutrition-stunting, wasting and underweight. The prevalence of stunting, wasting, and underweight among infants 
and young children were 28.0%, 14.9% and 24.6%, respectively. Maternal occupation was not associated with child nutritional sta-
tus. Maternal educational attainment was a significant predictor of length-for-age z-score [LAZ] (Higher education vs. no education; 
β = 1.02, SE = 0.44, P < 0.05); weight-for-length z-score [WLZ] (β = 1.12, SE = 0.41, P < 0.01) and weight-for-age z-score [WAZ] (β = 
1.56, SE = 0.37, P < 0.001) after controlling for child’s sex and age, maternal age, marital status, ethnicity and occupation. Maternal 
educational attainment was independently associated with reduced odds of underweight (OR = 0.06, 95% CI = 0.01-0.60). 

Conclusions: Malnutrition is a public health problem among infants and young children in the Sagnerigu district, Northern Region, 
Ghana. Future studies should look at the joint impact of paternal educational attainment, income, occupation and total household 
income on the nutritional status of young children in peri-urban settings.

idly changing peri-urban low-resource settings. This is particularly 
important given the rapid urbanization in Ghana. These sprawling 
peri-urban centers- newly developing settings with a mix of urban 
and rural life and economic activities - could serve as drivers of 
urbanization, but data for these populations are often lacking. Be-
cause peri-urban centers are distinct from urban and rural settings, 
their nutrition and health issues could also be different.

Although the effect of maternal education and occupation on 
child nutrition has been demonstrated over the years, little atten-
tion has been paid to the effects of these characteristics on child 
nutrition in a peri-urban setting where maternal literacy is low. 
Our aims were 1) to estimate the prevalence of malnutrition among 
children under 2 years of age living within the Sagnerigu district 
in northern Ghana and 2) to examined the relationship between 
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Methods
Study design and participants

We used a descriptive cross-sectional study design to assess the 
impact of maternal education and occupation on the nutritional 
status of children under 2 years, living in the Sagnerigu district, 
Northern Region, Ghana. The Sagnerigu district was formally part 
of the Tamale metropolis until 2012 when it became an indepen-
dent district [19]. It is inhabited predominantly by the native 
Dagombas, with other minor ethnic groups that come from across 
the country. Farming is the main economic activity and source of 
income for most people in the district. Participants were selected 
from each of three sub-districts of the Sagnerigu district. This is a 
classic example of a rapidly urbanized setting because of the prox-
imity to the Tamale metropolis. Several people living in the Sagne-
rigu district travel daily to work in the Tamale metropolis.

This peri-urban setting has a mix of urban and rural life with 
booming economic activity-this makes it an ideal location to exam-
ine the impact of maternal educational attainment and occupation 
for child nutritional status. The number of subjects sampled from 
the sub-district was proportional to the population of the sub-
district (the total population of the district was 148,099 from the 
2010 population and housing census report) [19]. Three health fa-
cilities, one each from the three sub-districts, were selected for the 
study. Data collection instruments were pre-tested on 20 women 
in a nearby community with similar characteristics to the study 
area and modified for the main data collection. A structured in-
terview was completed with 200 mother-child dyads. All children 
were under 5 years old. Study health centers were selected to 
broadly capture the different dynamics of the district.

Socio-demographic variables 

We used a standardized structured questionnaire to collect par-
ticipants’ socio-demographic variables and child’s data. Maternal 
age, marital status, ethnicity, religious affiliation, education, and 
occupation were obtained by face-to-face interviews with a trained 
study stuff using the standardized structured questionnaire. We 
also collected data relating to the child, such as sex and age, illness 
history, breastfeeding and complementary feeding practices during 
illness, vitamin A supplementation and immunization. We recoded 
some of the variables based suggestions from previous studies. For 
marital status, single/never married were coded “Single”, and mar-
ried, divorced, and separated, widowed as “Married”. Ethnicity was 
recoded into two categories, Dagomba as “Dagomba”, and the rest 
of the other ethnic groups as “Others”. Occupation was recoded into 
four categories-students and unemployed as “Unemployed”, nurs-
es, and teachers as “Civil servant”, while farmers and traders re-
mained as “Farmer” and “Trader”, respectively. For maternal educa-
tion, primary, middle/JHS and secondary/vocational training were 
recoded as “Middle school”, and post- SHS/post-vocational training 
were recoded as “Higher education”. The exposure variables were 
maternal educational attainment and occupation.

Statistical analysis 
We summarized descriptive statistics as means (SD) or frequen-

cies (percentages) as deemed appropriate. Data were analyzed us-
ing Stata version 14.3 (Stata-Corp., College Station, Texas), and an 
alpha level of < 0.05 was considered significant. Data analysis was 
limited to children ≤ 23 months. The distributions of LAZ, WLZ, and 
WAZ as well as the child’s age and maternal age were assessed for 
normality by visual inspection of the data (histogram, quantile-
quantile plots and kernel density) and the Shapiro-Wilk normal-
ity test. The above z-scores, child’s age and maternal age were all 
normally distributed. Nutritional status was assessed by LAZ, WLZ 
and WAZ, calculated using WHO Anthro Plus (http://www.who.
int/childgrowth/software/en/) [22]. We provided summary sta-
tistics (prevalence) for the nutritional status-stunting, wasting and 
underweight- by sex and age. 

Multiple and logistic regression approaches were used to ex-
amine the relationship between maternal and child characteristics 
that predict nutritional status. We performed separate multiple re-
gressions for each of LAZ, WLZ, and WAZ as outcome variables, and 
child’s sex and age, mothers’ marital status, ethnicity, occupation 
and educational attainment were entered together as predictor 
variables (model I). While maintaining the same variables in the 
analyses, we adjusted for the following variables simultaneously as 
above: time since child was last sick, duration of sickness, sickness 
type, response to feeding, and food fed to child during illness (mod-
el II). We used a multiple logistic regression analysis to predict the 

maternal educational attainment, occupation, and child nutritional 
status within this population. The results from this study provides 
insight that can help advance our understanding of maternal edu-
cation and occupation on child nutritional status in peri-urban set-
tings.

Nutritional status of children 

Weight and length measurements were done using standard 
procedures. Recumbent length was measured for children under 
2 years and height for children 2 years and older. Length/height 
measurements were recorded to the nearest 0.1 cm. The seca scale 
was used to measure the weight of all the children to the near-
est 0.1kg. Child nutritional status was assessed by height-for-age 
z-score/ length-for-age z-score (HAZ/LAZ), weight-for-height 
z-score/weight-for-length z-score (WHZ/WLZ) and weight-for-
age z-score (WAZ) using the WHO Child Growth Standards [20]. 
Children were considered stunted, wasted or underweight if their 
HAZ/LAZ, WHZ/WLZ or WAZ, respectively, were below −2 stan-
dard deviations (SD) from the median of the reference sample 
used to construct the WHO 2006 growth standards. We classified 
children as overweight if their z-score values were +2 SD above the 
median for WLZ. We removed z-score values that were considered 
biologically implausible. Thus, HAZ/LAZ less than −5.0 and greater 

Variables 

than +3.0, WHZ/WLZ less than −4.0 and greater +5.0 and WAZ less 
than −5.0 and greater than +5.0 were excluded from our analysis 
[21]. The outcome variable of interest in this study was the nutri-
tional status, defined in terms of z-scores (a continuous variable) 
and as a categorical variable- stunted, wasted or underweight.
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Results

Out of the 200 mother-child dyads, 175 pairs were included 
in the analysis. The demographic characteristics of the study par-
ticipants are presented in table 1. The mean ± SD age of mothers 
was 27.4 ± 5.9 years, and majority (94.3%) were affiliated with 
the Islamic religion. The mean ± SD age of children was 10.0 ± 5.4 
months; ranged from age 2 to 23 months. There about equal num-
ber of children for both sexes (females, 50.3%).

nutritional status-binary outcomes, using the variables in model I 
and model II above. The model variables were the same as in the 
linear regression, except that the outcome variables were binary: 
stunted vs normal, wasted vs normal and underweight vs normal. 
Finally, we examined the predictive probability of child stunting, 
wasting, and underweight by age, sex, maternal occupation and 
educational attainment using marginal plots.

Sample characteristics

Characteristics Proportion of  
participants (%) n = 175

Mothers age in years, mean ± SD 27.4 ± 5.9
Marital status of mothers
Married 94.3
Single 5.7
Religious affiliation of mothers
Islam 86.3
Christianity 10.9
Othera 2.8
Highest educational level attained 
by mothers
No formal education 41.1
Middle school education 46.9
Higher education 12.0
Occupation of mothers 
 Unemployed 24.0
 Trader 47.4
 Farmer 4.0
 Civil Servant 24.6
Ethnicity of mothers
 Dagomba 74.9
 Others 25.1
Child
 Age in months, mean ± SD 10.0 ± 5.4
 Height in cm, mean ± SD 67.7 ± 9.8
 Weight in kg, mean ± SD 8.0 ± 2.1
 Sex
 Male 49.7
 Female 50.3

Table 1: Socio-demographic characteristic of study participants. 
a Made up of Traditional African religion and non-affiliated.

Almost every child (99.4%) had been immunized- with 94.9% 
fully immunized for the recommended childhood immunization in 
Ghana (Table 2). More than 4 in 5 women (81.7%) were currently 
breastfeeding, and about 3 in 5 women (59.4%) exclusively breast-
fed their children. About 22.3% of the children slept in mosquito 
nets the night preceding the study. Nearly 7 in 10 children (69.7%) 
received vitamin A supplement in the last six months preceding the 
study.

Characteristics Proportion of  
children (%) n = 175

Child ever been immunized (yes) 99.4
Child fully immunized (yes) 94.9
Immunized on Schedule (yes) 84.0
Child has ever been dewormed (yes) 18.9
Exclusive breastfed (yes) 59.4
Currently being breastfed (yes) 81.7
Breastfed yesterday (yes) 79.4
Bottled yesterday (yes) 4.4
Slept under mosquito net yesterday (yes) 22.3
Received vitamin A supplement (yes)a 69.7

Table 2: Health characteristics and breastfeeding  
practice for children.

aReceived vitamin A supplement within the last  
six months preceding the study.

Table 3 presents the prevalence of stunting, underweight and 
wasting among participants-overall and stratified by sex and age 
of children. Overall, 44.6% (n = 78) had at least one of the three 
conditions (undernutrition): stunted, wasted or underweight. 
About 28.0% (n = 49) of children were stunted (28.7% males vs. 
27.3% females). A total of 14.9% (n = 26) of children were wasted, 
and 24.6% were underweight. For children under 6 months, about 
36.2% were at least either wasted, underweight or stunted or a 
combination of one or two conditions; this rose to 58.9% at age 
12 - 23 months. For stunting, wasting and underweight, the highest 
prevalence occurred at age 12 - 23 months. The results show that 
malnutrition increases with age of the children.

Prevalence of childhood malnutrition-overall, by sex, and age

Totala 

n (%)
LAZ < –2 

n (%)
WLZ < –2 

n (%)
WAZ < –2 

n (%) N

Sex
Male 37 (42.5) 25 (28.7) 12 (13.8) 23 (26.4) 87
Female 41 (46.6) 24 (27.3) 14 (15.9) 20 (22.7) 88

Total 78 (44.6) 49 (28.0) 26 (14.9) 43 (24.6) 175
Age (months)
 < 6 17 (36.2) 13 (27.7) 4 (8.5) 8 (17.0) 47
6 - 11 28 (38.9) 16 (22.2) 10 (13.8) 19 (26.4) 72
12 - 23 33 (58.9) 20 (35.7) 12 (21.4) 16 (28.6) 56

Table 3: Prevalence of stunting, wasting and underweight by sex 
and age group, in Sagnerigu District, Northern Ghana, 2014.

LAZ: Length-for-age z-score; WAZ: Weight-for-age z-score; WLZ: 
Weight-for-length z-score. 

aCumulative for all cases of undernutrition.
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WLZ scores were significantly negatively associated with child 
sex but positively with maternal educational attainment (Table 4). 
One unit increase in child age (i.e. one month increase in child’s 
age) was associated with 0.07 unit decrease in WLZ (β = -0.07, SE = 
0.03, P < 0.01) and 0.07 unit decrease in WAZ (β = -0.07, SE = 0.02, 
P < 0.01). The relationship remained significant after adjusting for 
additional covariates related to illness and feeding practices (mod-
el II); P < 0.05 and P < 0.01, respectively. Furthermore, after adjust-
ing for covariates, the natives (Dagomba) had increased WLZ (β = 
0.83, SE = 0.34, P < 0.05) (model II) but reduced WAZ (β = -0.67, 
SE = 0.32, P < 0.05) (model II) compared to other ethnic groups. 

Multiple linear regression analyses

Variables LAZ WLZ WAZ
Model I ß (SE) Model II ß (SE) Model I ß (SE) Model II ß (SE) Model I ß (SE) Model II ß (SE)

Child sex
Female (reference)
Male -0.23 (0.25) -0.21 (0.26) -0.29 (0.26) -0.31 (0.26) -0.51 (0.22) * -0.52 (0.23) *
Child’s age (months) -0.01 (0.02) -0.03 (0.03) -0.07 (0.03) ** -0.07 (0.03) * -0.07 (0.02) ** -0.08 (0.03) **
Mother’s age (years) 0.01 (0.02) 0.01 (0.02) -0.04 (0.03) -0.04 (0.03) -0.02 (0.02) -0.02 (0.02)
Marital status 
Single (reference)
Married -0.22 (0.54) -0.08 (0.56) -0.14 (0.58) -0.27 (0.63) -0.80 (0.45) -0.78 (0.50)
Ethnicity 
Others (reference)
Dagomba 0.62 (0.33) 0.83 (0.34) * -0.64 (0.30) * -0.67 (0.32) * -0.02 (0.30) 0.12 (0.29)
Mother’s occupation
Unemployed (reference)
Trader -0.32 (0.33) -0.25 (0.34) 0.32 (0.35) 0.21 (0.35) 0.07 (0.27) 0.03 (0.27)
Farmer -0.45 (0.81) -0.29 (0.79) 0.68 (0.60) 0.48 (0.56) 0.32 (0.68) 0.21 (0.62)
Civil Servant -0.53 (0.34) -0.49 (0.34) 0.16 (0.36) 0.22 (0.37) -0.15 (0.29) -0.07 (0.30)
Mother’s education (years)
No formal education (reference)
Middle school 0.35 (0.28) 0.37 (0.31) -0.13 (0.32) -0.27 (0.33) 0.14 (0.27) 0.03 (0.29)
Higher education 1.02 (0.44) * 0.80 (0.47) 1.12 (0.41) ** 1.21 (0.47) * 1.56 (0.37) *** 1.50 (0.41) ***
r2 0.064 0.126 0.121 0.192 0.163 0.232
N 175 175 175 175 175 175

Maternal educational attainment was a significant predictor of LAZ 
(higher education vs. no education; β = 1.02, SE = 0.44, P < 0.05) af-
ter controlling for child’s sex and age, maternal age, marital status, 
ethnicity and occupation; however, this was attenuated (β = 0.80, 
SE = 0.47, P > 0.05) after adjusting for additional covariates related 
to illness and feeding practices. Maternal educational attainment 
was a significant predictor of WLZ (β = 1.12, SE = 0.41, P < 0.01) 
and underweight (β = 1.56, SE = 0.37, P < 0.001) (higher education 
vs. no education) after controlling for child’s sex and age, maternal 
age, marital status, ethnicity and occupation, and remained signifi-
cant even after adjusting for model II covariates (β = 1.21, SE = 0.47, 
P < 0.05; β = 1.50, SE = 0.41, P < 0.001). 

Table 4: Multiple linear regression for LAZ, WLZ and WAZ for children under two years of age in Sagnerigu district, Ghana, 2014.

Model I: Adjusted model covariates: child’s sex and age, mothers’ marital status, ethnicity, occupation and educational attainment

Model II: Adjusted variables in model 1 plus the following variables; time since child was last sick, duration of sickness, sickness type, 
response to feeding and food feed to child during illness.

Legend: * p < 0.05; ** p < 0.01; *** p < 0.001.

Table 5 shows the odds ratios (OR) and their 95% CIs obtained 
from the logistic regression analyses. Child age was associated 
with increased odds of wasting (OR = 1.11, 95% CI = 1.01-1.21) 
and underweight (OR = 1.08, 95% CI = 1.00-1.17) after adjusting 
for child’s sex, maternal age, marital status, ethnicity, occupation 
and educational attainment. These relationships remained sig-
nificant after adjusting for additional covariates related to illness 
and feeding practices, wasting (OR = 1.20, 95% CI = 1.03-1.41) and 

Multiple logistic regression analyses underweight (OR = 1.12, 95% CI = 1.02-1.24). One unit increase 
in child age was associated with 11% increased odds of wasting 
and 8% increased odds of underweight. After adjusting for model 
II covariates, the increases were 20% and 12%, respectively. The 
multiple logistic regression model showed that maternal ethnicity 
was independently associated with reduced odds of stunting (OR 
= 0.33, 95% CI = 0.14-0.74) after controlling for child’s sex and 
age, maternal age, marital status, occupation and educational at-
tainment. This relationship remained significant after adjusting for 
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additional covariates related to illness and feeding practices (OR = 
0.31, 95% CI = 0.13-0.77). After adjusting for additional covariates 
related to illness and feeding practices, maternal ethnicity was in-
dependently associated with increased odds of wasting (OR = 4.46, 
95% CI = 1.35-14.71). Compared with other ethnic groups, natives 
(Dagombas) had a significantly reduced risk of stunting but an in-
creased risk of wasting. The odds of stunting in the Dagomba eth-
nic group were 69% lower than in the other ethnic groups with 
the true population effect between 87% and 23%; this result was 
statistically significant (P < 0.05). Maternal educational attainment 

Variables Stunted Wasted Underweight
Model I Model II Model I Model II Model I Model II

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Child Sex
Female 1.00 1.00 1.00 1.00 1.00 1.00
Male 1.15 (0.56, 2.37) 1.20 (0.56, 2.54) 0.61 (0.24, 1.55) 0.38 (0.13, 1.13) 1.02 (0.49, 2.12) 0.83 (0.37, 1.89)
Child age 
(months) 1.02 (0.95, 1.11) 1.04 (0.95, 1.14) 1.11 (1.01, 1.21) 1.20 (1.03, 1.41) 1.08 (1.00, 1.17) 1.12 (1.02, 1.24)

Mother’s age 
(years) 0.98 (0.92, 1.05) 0.98 (0.91,1.05) 1.04 (0.95, 1.14) 1.10 (0.98, 1.24) 1.02 (0.95, 1.09) 1.05 (0.98, 1.14)

Marital status
Single 1.00 1.00 1.00 1.00 1.00 1.00
Married 1.54 (0.40, 5.84) 1.08 (0.25, 4.57) 1.66 (0.19, 14.53) 0.37 (0.02, 6.63) 3.87 (0.58, 26.01) 3.14 (0.47, 21.17)
Ethnicity
Others 1.00 1.00 1.00 1.00 1.00 1.00
Dagomba 0.33 (0.14, 0.74) 0.31 (0.13, 0.77) 2.57 (0.61, 10.81) 4.46 (1.35, 14.71) 0.74 (0.27, 2.01) 0.88 (0.34, 2.30)
 Mother’s 
occupation
Unemployed 1.00 1.00 1.00 1.00 1.00 1.00
Trader 2.65 (0.95, 7.42) 2.63 (0.90, 7.68) 2.02 (0.66, 6.12) 2.14 (0.70, 6.51) 1.00 (0.41, 2.44) 1.18 (0.44, 3.14)
Farmer 2.47 (0.35, 17.28) 2.19 (0.29, 16.56) 1.72 (0.13, 22.32) 1.75 (0.18, 16.64) 0.71 (0.07, 7.47) 0.73 (0.09, 5.81)
Civil servant 2.59 (0.90, 7.49) 2.58 (0.84, 7.99) 0.64 (0.11, 3.764) 0.32 (0.03, 3.30) 1.23 (0.41, 3.67) 1.27 (0.37, 4.40)
Mother’s  
education
No formal  
education 1.00 1.00 1.00 1.00 1.00 1.00

Middle school 0.62 (0.28, 1.40) 0.59 (0.25, 1.42) 1.34 (0.46, 3.94) 2.09 (0.47, 9.32) 0.72 (0.30, 1.71) 1.02 (0.37, 2.77)
Higher education 0.55 (0.16,1.86) 0.62 (0.16, 2.49) – – 0.06 (0.01, 0.60) 0.02 (0.001, 

0.320)
Total number (N) 171 171 171 171 171 171

was independently associated with reduced odds of underweight 
(OR = 0.06, 95% CI = 0.01-0.60). The relationship was further 
strengthened after adjusting for additional covariates related to ill-
ness and feeding practices (Higher education vs. no education; OR 
= 0.02, 95% CI = 0.00-0.32).

Children whose mothers had higher education had 98% lower 
odds of being underweight than children whose mothers had no 
formal education, with the true population effect between 99% and 
68%; this result was statistically significant (P < 0.001)

Table 5: Multiple logistic regression for LAZ, WLZ, and WAZ for children under two years of age in Sagnerigu district, Ghana, 2014.

Model I: Adjusted model covariates: child’s sex and age, mothers’ marital status, ethnicity, occupation and educational attainment

Model II: Adjusted variables in model 1 plus the following variables; time sick child was last sick, duration of sickness, sickness type, 
response to feeding and food feed to child during illness.

Figure 1 shows the predictive probabilities of maternal occupa-
tion and education on child’s nutritional status. Figure 1 suggests 
that as children grow, their risk of becoming stunted, wasted or un-
derweight increases. The predictive probablity of stunting, wast-
ing and underweight shows a clear increase with age for all mater-
nal occupation after adjusting for child sex, maternal age, marital 
status, ethnicity, and education. Maternal occupation did not show 

Predictive probabilities of undernutrition any clear trend with child’s predictive probability of malnutrition. 
Predictive probability of malnutrition increased with age, irrespec-
tive of maternal occupation. The predictive probabilities of stunt-
ing, wasting and underweight show a small increase with age for 
all educational levels of the mothers. The probability of becoming 
stunted was about 10% higher for children whose mothers had 
middle school and higher education than those whose mothers 
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had no formal education across the age range. The probability of 
underweight was significantly higher in those whose mothers had 
middle school or no formal education. The predictive probability 

of underweight at age 22 months was 54.9%, 46.9% and 6.9% for 
children whose mothers had no formal education, middle school 
education, and higher education, respectively (Figure 1). 

Figure 1 

Controlling for all background characteristics, the risk of an av-
erage 22-month-old child compared with an average 6-month-old 
is 1.3 times as likely to be stunted and 2.2 times as likely to be wast-
ed. The probability of wasting increased significantly across the age 
range for both males and females. The risk of wasting (male) for an 
average 22-month-old child compared with an average 2-month-
old is 4.6 times (36.6% compared with 8.0%). Similarly, the pre-
dictive probability of prevalence of wasting was four-fold higher 
among children 22-months old than among children 2-months old 
(47.1% vs. 12.3%, respectively). The predictive probability of un-
derweight was at all times significantly lower in children whose 
mothers had higher education; the differences increased with the 
child’s age- over 40% lower in the higher education group com-
pared to the other groups at age 22 months. This shows that ma-
ternal education mediates the impact of underweight as children 
grow. Probability of child stunting increased gradually across the 
age range for mothers with no formal education or middle school 
education. The pattern was similar for those with higher educa-
tion, albeit, smaller rate of growth faltering. At age 2 months the 
predicted probability of child stunting was 25.5% (no education), 
25.4% (middle school education) and 25.2% (higher education). 
The differences between the predictive probabilities of stunting by 
maternal educational attainment continued to widen significantly 
throughout the range. The predictive probability of underweight 
was similar for children whose mothers had no formal education 
compared to those with middle school education.

Discussion
Our purpose was to estimate the prevalence of undernutrition 

among children under 2 years in this peri-urban setting. Addition-
ally, we examined the relationship between maternal educational 
attainment and occupation on child nutritional status. We found 
that approximately 45% of the children had one form of undernu-
trition. The results showed that younger children were at a lower 
risk of stunting, wasting or underweight. When we stratified mal-
nutrition rates by age groups, the risk of becoming stunted, wasted 
or underweight increased with age. The prevalence of stunting was 
28% (total), which is classified by WHO as a medium malnutrition 
problem; wasting prevalence was about 15%, which is considered 
high, and underweight prevalence was 25%, which is also consid-
ered a high malnutrition problem [21]. Males were at a signifi-
cantly increased risk of being underweight compared to females, 
even after controlling for covariates related to illness and feeding 
practices. These findings are consistent with a large meta-analysis 
of demographic surveys in sub-Saharan Africa, where males were 
at higher risk of stunting compared to females, 40% and 36%, re-
spectively [23]. Studies in India have also shown that prevalence of 
stunting among children 0-23 months was significantly higher in 
boys than girls [6]. The authors suggest that males might be more 
vulnerable to health inequalities than their female counterparts in 
the same age groups. Since stunting reflects long term nutritional 
status, illness could have an impact in a setting where childhood 
infections, particularly malaria, are very common [24]. However, 
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Conclusion
In conclusion, our findings suggest that undernutrition is a pub-

lic health problem in this peri-urban setting. Maternal education 
beyond high school was protective against wasting and under-
weight in young children. Future studies should look at the joint 
impact of paternal educational level, income, occupation and total 
household income on the nutritional status of young children.

Malnutrition is a public health problem among infants and 
young children in the Sagnerigu district, Northern Region, Ghana. 
Future studies should look at the joint impact of paternal educa-
tional attainment, income, occupation and total household income 
on the nutritional status of young children in peri-urban settings

wasting reflects recent nutritional status and so may not be affect-
ed by long term infection. A study from Tanzania among children 
under 5 years showed that stunting prevalence increased with 
child age, with a higher risk of stunting among males compared to 
females [16]. We did not find a significant difference in the stunt-
ing rate or predictive probability of stunting between males and 
females in this study.

This research did not find any association between maternal 
occupation and child nutritional status. Similar findings have been 
reported in Ethiopia [15,25]. More research is needed to further 
explore this relationship of null findings. Children across the ma-
ternal occupations were probably exposed to similar environmen-
tal effects and so were in itself not a significant factor. We found 
that maternal educational attainment had a statistically significant 
impact on child nutrition. Maternal education beyond high school 
had a statistically significant effect on child nutrition - lower rates 
of stunting, wasting and underweight. The results remain signifi-
cant, even after controlling for child illness (a common problem 
in this area) and infection. The present study showed that mater-
nal education is protective against child undernutrition (stunting, 
wasting, and underweight). We found that the risk of malnutrition 
decreases as maternal education rises, which indicates that ma-
ternal education plays a significant role in the process. Children 
whose mothers had higher education had better nutritional sta-
tus, and similar findings have been reported in Uganda [26]. Our 
results confirm the findings from Bangladesh [17] and the United 
Kingdom [27] that showed the impact of maternal education on 
child nutrition was not related to a low level of education, but only 
when mothers had higher education. Mothers with higher educa-
tion probably had better knowledge and/or were more informed 
about child care. This might mean that they were able to take pre-
emptive care to ensure that their children were well-fed and took 
prompt action where necessary to prevent infection. Young child 
feeding practices are important determinants for their nutritional 
status and growth [28] and maternal education has been observed 
to be associated with healthy diets of children [29]. Maternal edu-
cation has been linked with improved maternal diet which medi-
ates the relationship between maternal education and child nutri-
tion [30]. Our results provide convincing evidence for the impact 
of maternal education on child nutrition and suggests that im-
proving women’s education beyond the post-secondary level ap-
pears to be an effective method for reducing child undernutrition. 
However, some limitations are worth noting. Paternal educational 
attainment and occupation, and total household income were not 
collected; these could impact child nutritional status and need to 
be considered in the future. A major strength of this study was that 
we focused on a setting that is often ignored when data is clas-
sified into the dichotomy; urban and rural settings. We also col-
lected information on illnesses, a major cause of child malnutrition 
in sub-Saharan Africa. Finally, we also collected information on 
immunization, which is linked to post-natal care service and can 
improve child nutrition and reduce the risk of frequent illnesses, 
like diarrhea.
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