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Abstract
Background: Anaemia among under-5 children is a major public health issue worldwide. Some countries with a high prev-
alence of  anaemia also have high prevalence of  malaria. Even though Lesotho does not have a high prevalence of  malaria, 
its prevalence rate of  anaemia is as high. According to the 2014 Lesotho Demographic and Health Survey (DHS), the 
prevalence of  anaemia among children under-5 was 51%. Other factors could be influencing the prevalence of  anaemia in 
Lesotho.
Objectives: This study examined the household and individual risk factors of  anaemia among children under-5 in Lesotho.
Methods: Data from the 2014 Lesotho DHS which included 924 children under-5 years were analysed. Descriptive statistics, 
chi-square cross-tabulations and ordered logistic regression models were run using Stata v15.
Results: Twenty-one percent (21%) of  children under-5 had mild anaemia while 7% had severe-moderate anaemia. Children 
residing in households cooking with biogas (aOR=4.88, CI: 1.28-18.58) and those living in households that cook with bio-
mass (aOR=4.22, CI: 1.40-12.67) had higher odds of  severe-moderate anaemia.
Conclusion: Using solid fuels for cooking increases the vulnerability of  children under-5 developing anaemia. Therefore, 
knowledge of  renewable energy resources should be increased. This will help reduce levels of  anaemia among under-5 chil-
dren in Lesotho.
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Introduction
Anaemia is a major public health issue in most de-
veloping countries, specifically in Africa researchers 
have found that it is more prevalent among children             
under-51. It is estimated that 43% of  children under-5 
are considered anaemic worldwide, and two-thirds are 
in sub-Saharan Africa 2,3. The prevalence rate of  anae-
mia among children in most African countries is esti-
mated to be above 40% 4. Specifically, in Lesotho, the 
2014 Demographic and Health Survey (DHS) reported 
a 51% prevalence of  anaemia among children under-5 5. 
This is a major concern and requires immediate action6. 
Anaemia can lead to severe cognitive development and 

consequences in growth in young children, which may 
cause dire health problems in early adulthood 7

Research has found that half  of  micronutrients that 
contribute to the burden of  anaemia among children 
under-5 are due to iron deficiency especially in devel-
oping countries 7-9. However, other studies have found 
that factors such as nutritional deficiencies and parasitic 
infections may also cause anaemia 10. Moreover, studies 
have continuously shown that factors such as poor wa-
ter supplies, poor sanitation and the use of  biomass fuel 
are the greatest risk factors of  childhood anaemia11,12. 
One study found that in countries that use solid fuel 
the most, the prevalence of  anaemia was 3 times high-
er than countries that use solid fuels the least 13. Fur-
thermore, studies show that anaemia is more prevalent 
among children in rural areas compared to urban areas 
7,14. Socio-economic status is also associated with the 
prevalence of  anaemia; with children from poorer and 
poor households experiencing high prevalence of  anae-
mia compared to those living in more affluent house-
holds 15. 

Generally, studies relating to anaemia in Lesotho are 
limited, however, the few that have been conducted did 
not address under-5 children 16–18. One study that did 
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address the determinants of  anaemia among children 
under-5 in Lesotho found that stunting, a child’s age, 
the mother’s anaemia status, fever in the last two weeks 
prior to the survey and the mother’s body mass index 
(BMI) were risk factors associated with anaemia9. How-
ever, this study failed to include household factors in 
their approach though research has shown that such 
factors are significantly associated with anaemia among 
under-5 children 19,20.
Countries such as Ghana 7 and Tanzania 21 with high 
anaemia prevalence also  have a high prevalence of  ma-
laria. However, Lesotho does not have a high malaria 
prevalence; this means that other factors may be influ-
encing the increase in the prevalence of  this disease in 
Lesotho. Therefore, resources and programs address-
ing anaemia should be put in place to ensure children’s 
wellbeing. Hence, examining risk factors of  anaemia 
among children under-5 sheds light on the burden of  
the disease. This will inform policy and interventions in 
Lesotho aimed at reducing the prevalence of  anaemia. 
Moreover, a reduction in anaemia would contribute to 
Lesotho achieving the Sustainable Development Goal 
(SDG) 3 by 2030, which aims to ensure healthy lives 
and promote well-being for all at all ages 22. This study 
therefore contributes to existing literature on childhood 
anaemia by examining the combined effect of  house-
hold and individual risk factors on anaemia among chil-
dren.
 
Methods
Source of  data, study design and sampling
This study analysed secondary data from the 2014 Le-
sotho DHS. The DHS is conducted every 5 years; the 
2014 survey was the third conducted in Lesotho. It pro-
vides estimates of  demographic and health indicators 5. 

The survey was conducted over a period of  4 months 
from September to December 2014. The survey used 
a two-stage sample design which included the clus-
ter sampling of  enumeration areas and the systematic 
sampling of  households 5. The sampling frame for the 
2014 Lesotho DHS is an updated version of  the 2006 
Lesotho Population and Housing Census. Households 
were listed and those to be included in the survey were 
randomly selected in all the enumeration areas (EAs). 
About 25 households were selected from each sample 
point 5.

The study population of  this research were children 
under five years born to women of  reproductive age 
(15-49) in Lesotho.  All women aged 15-49 who were ei-
ther permanent residents of  the selected households or 
were visitors who had stayed in the household the night 
before the survey were eligible for interviews. There-
fore, all children born to these eligible women were also 
eligible to be included in the survey 5. For the purpose 
of  this study, the children recode file of  the DHS was 
used.  The sample size for this file was 3,138. Because 
the study examined the household factors, respondents 
who were not permanent residents of  the household 
were excluded from the study. Also, children who were 
not living with the respondent were excluded so that 
outcomes would be inferred to the characteristics of  
the household. Because the World Health Organisa-
tion (WHO) considers children aged 6-59 months with 
a haemoglobin level less than 11.0g/d anaemic6, chil-
dren under 6 months were excluded from this study. 
Furthermore, children with missing data were excluded 
from this study. After data processing and cleaning, the 
weighted sample size for this study reduced to 924. Fig-
ure 1 presents the exclusion criteria for this study.

Figure 1. Study sampling procedure 

  3138 children under-5 sampled in 2014 
Lesotho DHS 

  

924 children aged 6-59 months selected 
for this study 

Exclusion criteria 

242 children who were not permanent residents 
219 children not living with the mother 
1598 children with missing data 
155 children under 6 months 
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Tests for anaemia
Anaemia was tested from all children aged 6-59 months 
for whom consent was obtained from legal guardians. 
This was done through drawing blood from a heel 
prick on children aged 6-11 months and finger prick 
on children above 11 months5 the blood samples were 
collected using a microcuvette. Haemoglobin analysis 
was carried out on-site using a battery-operated porta-
ble HemoCue analyser.

Study variables
Outcome variable
Anaemia was the outcome variable of  the study. Anae-
mia as defined by the DHS was; severe anaemia (<7.0 
g/dl), moderate anaemia (7.0-9.9 g/dl), mild anaemia 
(10.0-10.9 g/dl) 5. This study adapted the definition of  
anaemia as per DHS 20145.  In the data set, anaemia was 

categorised as “not anaemic (72.4%)”, “mild (21%)”, 
“moderate (5.6%)” and “severe (1.1%)”, however, for 
the purpose of  this study anaemia was categorised as 
“not anaemic”, “mild” and “severe-moderate”. The 
categories “moderate” and “severe” were combined 
because of  the lower percentages depicted in each cat-
egory. This is also how another researcher categorised 
anaemia in his study19.

Independent variables
The independent variables included in this study were 
the household and individual factors. These were; source 
of  drinking water, type of  toilet facility, type of  cooking 
fuel, type of  place of  residence, household wealth index 
(proxy for socio-economic status), exposure to mass 
media, number of  under-5 children in households, and 
occurrence of  diarrhoea. Table 1 presents the defini-
tion of  the study variables.

Table 1. Description of study variables. (LDHS, 2014) 

Variable Description from DHS 
Anaemic Children with a haemoglobin less than 11.0 g/dl 
Source of drinking water What is the main source of drinking water for members 

of your household? 
Type of toilet facility What kind of toilet facility do members of your 

household usually use? 
Type of cooking fuel What type of fuel does your household mainly use for 

cooking? 
Type of residence Rural or urban 
Household wealth index Households are given scores based on the number and 

kinds of consumer goods they own. Scores are derived 
using principal component analysis to derive wealth 
quintiles. This ranges from poorer to richer 

Exposure to mass media Does your household have a radio or TV in working 
condition? (Yes/No) 

Number of under-5 children in households Number of children 5 and under in household 
Occurrence of diarrhoea Has child had diarrhoea in the last 2 weeks? (Yes/No) 
  

(2) To identify household and individual risk factors 
of  anaemia among children under-5 in Lesotho. To ad-
dress this objective, the unadjusted and adjusted logistic 
regression models were used. The ordered logistic re-
gression model was chosen because the outcome varia-
ble (anaemia) in this study was categorised into ranked 
categories ranging from lowest to highest. Variables 
that were found to be statistically associated with anae-
mia through the chi square test (to address objective 1) 
were included in the regression models. Table 3 shows 
that type of  cooking fuel, exposure to mass media  and 
under-5 children in households were significantly asso-
ciated with anaemia among under-5 children, so they 
were included in the regression models. However, var-

Data analysis
Data was analysed using Stata version 15. The main 
objective of  this study was to examine the household 
and individual risk factors of  anaemia among children 
under-5 in Lesotho. Before this could be done, descrip-
tive statistics were conducted on all study variables to 
describe the characteristics of  the study population. In 
order to address the main objective, two specific ob-
jectives were considered: (1) To examine the extent to 
which the level of  anaemia among children under-5 var-
ies across household and individual factors in Lesotho. 
This was done using cross-tabulations; the chi square 
test was then used to detect the significance of  the as-
sociations (see table 3).
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iables such as place of  residence, household wealth 
index, occurrence of  diarrhoea, type of  toilet facility 
and source of  drinking water were excluded from the 
regression models as they were not statistically asso-
ciated with anaemia. The equation for the models are 
described below:

Unadjusted models: considered each variable and 
anaemia. The logistic regression equation for the unad-
justed models was modelled as follows:
Ln= β0 + βsXs
Where: β0= intercept of  the regression model
             βs= the regression coefficients for the variables
             Xs= the variables

Adjusted model: all-inclusive model which incorpo-
rated all the study variables into the multilevel analysis. 
The logistic regression equation for the adjusted model 
was modelled as follows:
Ln= β0 + (βazXaz+βaz2Xaz2+β1X1+β2X2…+βpXp)
Where: β0= intercept of  the regression model
             βs= the regression coefficient for the type of  
cooking fuel, exposure to mass media and under-5 chil-
dren in households
             Xs= are the control variables.
Overall there were 4 regression models fitted in this 
study. Results were interpreted using odds ratios (OR), 
where an OR>1 indicated a higher risk, OR<1 indi-
cated a lower risk and OR=1 indicated no difference. 
Moreover, the level of  significant was set at p<0.05 and 
the confidence interval (CI) of  95% was used.

Ethical considerations
This study used secondary data therefore did not re-
quire any ethical approval. However, the 2014 Lesotho 
DHS protocol was reviewed and approved by the Leso-
tho Ministry of  Health Research and Ethics Committee 
and the Institutional Review Board of  ICF Internation-
al5. Additionally, no personal information or respond-
ent’s names were identified in the dataset, therefore, 
anonymity and confidentiality of  the respondents were 
guaranteed.

Results
General characteristics of  the population
There were 924 children under-5 in this study; the major-
ity (70%) resided in rural areas. Table 2 shows that most 
of  the children (62%) were living in households that 
used biomass as a means of  fuel for cooking compared 
to other fuels. Furthermore, more than half  (57%) of  
children lived in households using pit latrines. Table 2 
also shows that more than half  (69%) of  children lived 
in households that used tap water for drinking, how-
ever, 18% lived in households that drank water from 
unprotected wells and springs. It can also be observed 
that 41% of  the children in this study resided in rich 
households. Moreover, more than half  (55%) of  house-
holds have access to a radio, while only 10% have a TV 
and 34% have access to both a TV and a radio. More 
than half  (55%) of  the households in this study have 
only one child. Approximately 13% of  children in the 
study have experienced recent episodes of  diarrhoea. 
Figure 2 shows the levels of  anaemia among children 
under-5 in Lesotho. It is observed that although 72% 
of  under-5 children were not anaemic, 21% had mild 
anaemia while 7% had moderate-severe anaemia.
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Table 2. Weighted frequency and percentage distribution of children under-5  
in Lesotho by household-environmental factors. (LDHS, 2014) 
 
Background Characteristics Total, n (%) 

N=924 
Type of cooking fuel 
Electricity 83 (9) 
LPG 195 (21.2) 
Biogas 29 (3.1) 
Kerosene 42 (4.6) 
Biomass 575 (62.1) 
Type of toilet facility 
Flush 9 (1.1) 
VIP 144 (15.5) 
Pit latrine 526 (56.9) 
No facility 245 (26.5) 
Source of drinking water 
Tap water 640 (69.3) 
Borehole 47 (5) 
Protected well and spring 61 (6.6) 
Unprotected well and spring 168 (18.1) 
Other sources 8 (1) 
Place of residence   
Urban 276 (29.9) 
Rural 648 (70.1) 
Household wealth index   
Poor 348 (37.7) 
Middle 199 (21.5) 
Rich 377 (40.8) 
Exposure to mass media   
Household has TV 60 (10.3) 
Household had Radio 328 (55.4) 
Household has both 203 (34.3) 
Number of children under-5 in household   
1 child 504 (54.5) 
2 children 330 (35.8) 
3-5 children 90 (9.7) 
Had diarrhoea recently   
No 802 (86.8) 
Yes 122 (13.2) 
  

Figure 2. Level of anaemia among children under-5 in Lesotho 
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Extent of  the level of  anaemia among under-5 
children across household and individual factors 
in Lesotho
Table 3 presents the variation in the level of  anaemia 
across household and individual factors. It shows that 
exposure to mass media was statistically associated with 
anaemia. Children living in households that had both a 
TV and radio had higher levels of  mild anaemia com-
pared to children living in households that either has 
a TV or Radio. Moreover, 32% of  children residing in 
households with 3-5 children had mild anaemia while 

8% of  children living in households with only 2 chil-
dren had severe-moderate anaemia. This relationship 
was statistically significant. Furthermore, 27% of  chil-
dren residing in households with electricity had mild 
anaemia compared to 15% who had severe-moderate 
anaemia. Type of  cooking fuel was found to be statis-
tically associated with anaemia. However, type of  toilet 
facility, source of  drinking water, occurrence of  diar-
rhoea, household wealth index and place of  residence 
were not found to be statistically associated with anae-
mia therefore were not included in the regression mod-
els.

Table 3. Levels of anaemia among children under-5 in Lesotho across household and individual factors (LDHS, 
2014) 

Characteristics Not anaemic 
N (%) 

Mild 
N (%) 

Severe-Moderate 
N (%) 

p-value 

Place of residence     0.425 
Urban 168 (72.4) 47 (20.3) 17 (7.3)   
Rural 521 (76.4) 123 (18.0) 38 (5.6)   
Household wealth index   0.373 
Poor 320 (77.9) 70 (17.0) 21 (5.1)   
Middle 147 (76.2) 33 (17.1) 13 (6.7)   
Rich 222 (71.6) 67 (21.6) 21 (6.8)   
Exposure to mass media*       0.053 
Household has TV 41 (77.3) 8 (15.1) 4 (7.6)   
Household has Radio 260 (81.0) 47 (14.6) 14 (4.4)   
Household has Both 119 (69.1) 40 (23.3) 13 (7.6)   
Number of children under-5 in household*       0.008 
1 child 399 (77.4) 90 (17.5) 26 (5.1)   
2 children 240 (74.8) 55 (17.1) 26 (8.1)   
3-5 children 50 (64.1) 25 (32.1) 3 (3.8)   
Had diarrhoea recently       0.473 
Yes 94 (79.7) 19 (16.1) 5 (4.2)   
No 595 (74.8) 151 (18.9) 50 (6.3)   
Type of cooking fuel*       0.005 
Electricity 43 (58.1) 20 (27.0) 11 (14.9)   
LPG 101 (72.1) 33 (23.6) 6 (4.3)   
Biogas 26 (78.8) 6 (18.2) 1 (3.0)   
Kerosene 29 (76.3) 8 (21.1) 1 (2.6)   
Biomass 490 (77.9) 103 (16.4) 36 (5.7)   
Type of toilet facility   0.460 
Flush 8 (72.7) 2 (18.2) 1 (9.1)   
VIP 114 (73.1) 36 (23.1) 6 (3.8)   
Pit latrine 336 (74.3) 87 (19.3) 29 (6.4)   
No facility 231 (78.3) 45 (15.3) 19 (6.4)   
Source of drinking water   0.070 
Tap water 462 (74.3) 124 (19.9) 36 (5.8)   
Borehole 29 (76.3) 4 (10.5) 5 (13.2)   
Protected well/spring 43 (69.4) 16 (25.8) 3 (4.8)   
Unprotected well/spring 148 (81.8) 24 (13.3) 9 (4.9)   
Other source 7 (63.6) 2 (18.2) 2 (18.2)   

*p<0.005=category significance 
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Household and individual factors associated with 
anaemia among children under-5 in Lesotho
Table 4 presents results from the univariate and mul-
tivariate ordered logistic regression models. Living in 
households that cook with biogas has higher risk of  
anaemia for children under-5. This is reflected by high-
er odds of  anaemia in both the unadjusted (uOR=4.81, 
CI: 1.36-17.01) and adjusted (aOR=4.88, CI:1.28-18.58) 
models. The unadjusted models show that liquified pe-
troleum gas (LPG) is not statistically associated with 

anaemia (uOR=2.05, CI:0.92-4.56), however, when 
adjusted for other variables the significance of  LPG 
changes (aOR=2.69, CI:1.03-7.06). This may mean that 
the inclusion of  other variables in the model may be 
enhancing the risk of  anaemia among children living 
in households that cook with LPG. Children residing 
in households cooking with LPG were 2.7 times more 
likely to be severely-moderately anaemic versus not 
anaemic and mildly anaemic compared to those living 
in households that cooked with electricity while con-
trolling for other factors (aOR=2.7, CI: 1.03-7.06).

Table 4. The unadjusted and adjusted odds ratios from the ordered logistic regression model of the  
   association  between household, individual factors and anaemia among children under-5 in Lesotho.   
   (LDHS, 2014.) 
 

Characteristics Univariate Models Multivariate Model 
  uOR 95% CI aOR 95% CI 
Type of cooking fuel     
Electricity 1   1   
LPG 2.05 0.92-4.56 2.69 1.03-7.06** 
Biogas 4.81 1.36-17.01** 4.88 1.28-18.58** 
Kerosene 2.60 1.12-6.06** 2.14 0.74-6.21 
Biomass 3.33 1.29-8.61** 4.22 1.40-12.67** 
Exposure to mass media         
Household has TV 1   1   
Household has radio 1.66 0.54-5.11 1.33 0.43-4.11 
Household has both 0.97 0.27-3.48 1.21 0.37-3.99 
Under-5 children in household         
1 child 1   1   
2 children 0.63 0.39-1.01 0.58 0.30-1.11 
3-5 children 0.58 0.34-0.99** 0.59 0.31-1.11 

    **p<0.05=variable significance, RC=reference category, CI=confidence interval, uOR=unadjusted odds ratios, aOR=adjusted  
     odds ratios 
  

  Discussion
This study examined the household and individual risk 
factors of  anaemia among children under-5 in Lesotho. 
This was done by addressing 2 specific objectives; (1) 
To examine the extent to which the level of  anaemia 
among children under-5 varies across household and 
individual factors in Lesotho. (2) To identify household 
and individual risk factors of  anaemia among children 
under-5 in Lesotho. In addressing the first specific ob-
jective, this study found that mild anaemia was more 
widespread compared to severe-moderate anaemia. 
Levels of  mild anaemia were higher among children re-
siding in households that cooked with LPG, used VIP 
toilets and those who drank water from wells/springs. 
Some researchers argue that mild anaemia is often 

asymptomatic and therefore it may remain undetected 
and untreated 14. These findings support research that 
has shown that these conditions affect anaemia among 
children under-5   8,11,12.
While identifying household and risk factors of  anae-
mia, this study found that cooking with solid fuels in-
creased the odds of  anaemia among children under-5. 
The relationship between type of  cooking fuel and 
anaemia among children under-5 was very eminent. It 
appeared that the use of  biogas and biomass for cook-
ing increased the likelihood of  anaemia. It may be pos-
sible that majority of  households in Lesotho continue 
to use solid fuels opposed to electricity. Research has 
shown that most households in Lesotho, especially in 
rural areas do not have access to electricity and that 
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some households may perceive electricity to be more 
expensive as opposed to traditional biomass23. These 
results were in concordance with various studies that 
have found that the use of  solid fuels increases the like-
lihood of  anaemia among children under-5   13,24.
Other factors included in the study such as type of  toi-
let facility, source of  drinking water, occurrence of  di-
arrhoea, household wealth index and place of  residence 
were not significantly associated with anaemia among 
children under-5 in Lesotho.

Limitations
Because this study analysed cross-sectional secondary 
data, the generated results could not infer causation. 
Also, children with missing information were excluded 
from this study therefore reducing the sample size. A 
small sample may prevent the study findings from being 
extrapolated to the overall population 25. Despite such 
limitations the study included sampling weights which 
accounted for the reduced sample size in order to be 
more representative of  the study population. Moreover, 
the 2014 Lesotho DHS does not provide information 
on the current health status of  children, which might 
have biased the results. Research has shown that recent 
illnesses affect the levels of  anaemia among young chil-
dren 12. Therefore, if  not addressed they may become 
confounding factors influencing results.
Conclusion and recommendations
Despite these limitations, this study has established a 
significant association between household factors and 
anaemia among children under-5 in Lesotho. Specifi-
cally, the use of  solid fuels in cooking and had a greater 
likelihood of  anaemia when compared to cooking us-
ing electricity. These findings also draw interest into the 
different types of  cooking fuels that are used in house-
holds in Lesotho, and this may be related across the 
globe where the usage of  the type of  cooking fuel used 
in most households differs from country to country. 
Prior research has shown that most developing coun-
tries continue to use solid fuels for cooking. The benefit 
of  the usage of  clean fuels for cooking has been found 
to greatly reduce the prevalence of  anaemia among chil-
dren.
Given the high levels of  solid fuels usage among house-
holds in Lesotho and its established association be-
tween anaemia among children under-5, this paper can 
be used as an information tool to support the Lesotho 
Energy Policy (2015-2022) 26. In educating people of  
the importance of  the use of  cleaner fuels, the policy 
will indirectly work towards reducing anaemia among 
children under-5 in Lesotho. Moreover, this research 

should encourage future studies on the use of  solid fu-
els for cooking and the impact it has on child health 
in Lesotho. However, considering that this study was 
limited in its ability to establish causality, future research 
may need to explore this relationship using longitudinal 
data collected over a large period of  time in order to 
detect notable changes. A better understanding of  fuel 
usage in households can undeniably lead to the devel-
opment of  interventions and policies that can reinforce 
proper fuel usage and therefore significantly reduce the 
prevalence of  anaemia.
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