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Abstract

Background Women are at higher risks of being underweight than men due to biological, socio-economic, and cul-
tural factors. Underweight women have high risks of poor obstetric outcomes. We aimed to determine the prevalence
and factors associated with being underweight among women of reproductive age (15-49 years) in Sierra Leone.

Methods We used Sierra Leone Demographic and Health Survey (2019-SLDHS) data of 7,514 women aged 15 to
49 years, excluding pregnant, post-natal, lactating, and post-menopausal women. A multistage stratified sampling
approach was used to select study participants, and data was collected using validated questionnaires. A multivari-
able logistic regression analysis was used to determine factors associated with underweight among 15-49-year-old
women in Sierra Leone. Ethical approval for the study was obtained.

Results The prevalence of underweight was 6.7% (502/7,514). Underweight was likely among age-group of

15-24 years, AOR=2.50,95%Cl:2.39-2.60;p < 0.001 compared to 25-34 year age-group and likely among women
with parity of one to four, AOR=1.48,95%Cl:1.08-2.03;,0=0.015 compared to women who never gave birth. Under-
weight was unlikely among women who did not listen to radios AOR=0.67,95%Cl:0.55-0.83;0 < 0.001 compared to
those who did; women from the north AOR=0.73,95%Cl:0.56-0.96,p = 0.026 compared to the east, and not married
women AOR=10.59,95%Cl:0.47-0.76;0 <0.001 compared to married. All household wealth indices were not signifi-
cantly associated with underweight.

Conclusion The prevalence of underweight among women in the reproductive age (15-49 years) in Sierra Leone
was 6.7% and it is lower compared to global and most sub-Saharan African data. Factors associated with under-
weight were 15-24-year age-group, and parity of one to four. Being underweight was unlikely among women who
did not listen to radios, women from the north and not married. All household wealth indices were not significantly
associated with underweight. Even though household wealth indices were not significantly associated with being
underweight, most underweight women 68.7% (345/502) were in the poorest, poorer, and middle household wealth
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indices. The need to address socio-economic determinants of underweight among women (aged 15-49 years) due to

household poverty is a priority in Sierra Leone.

Keywords Underweight, Women, Reproductive age (15-49 years), Sierra Leone, Undernutrition, DHS-2019

Background

According to the 2014 global estimates, being under-
weight affects around 462 million adults, representing
a severe problem among reproductive-age women for
their health, and nutrition of their off springs [1]. Low
pregestational Body Mass Index (BMI) among women
in the reproductive age is an essential determinant of
adverse newborn and child outcomes, such as preterm
births, low birth weights, under-five mortalities, poor
mental and physical developments [2, 3]. In the 2018
Global Nutrition Report, undernutrition has slightly
declined over the years, but anemia has risen to 32.8%
among women [4].

According to the 2017 United Nations International
Children’s Emergency Fund (UNICEF) led state of
food security and nutrition report, global undernutri-
tion prevalence has decreased since the early 2000s [5].
However, the decline in undernutrition has been less
than 20% globally, and has begun to reverse since 2015
[5, 6]. Because of continuous global increase in the
prevalence of overweight, it’s prevalence now exceeds
underweight in all regions of the world [5-7].

The ineffective tackling of underweight problems
combined with the encroaching problem of overweight
has left many low-and-middle-income nations under
the weight of a double burden of malnutrition (DBM)
[6, 7]. It is important to note that maternal and child
nutrition are good indicators of a society’s overall well-
being [8]. As observed worldwide, about 10% of women
aged 20 to 49 years are underweight [9], with most
significant burdens observed in low-income countries
[10]. In addition, underweight is considered an indica-
tor of undernutrition in an adult with no underlying
comorbidities and it is defined as a body mass index
(BMI) less than 18.5 kg/m? [11, 12].

In low-income countries, women are at a high risk
of unmet nutrient requirements because of inadequate
food supply, mainly attributed to financial constraints
[12]. Women have a higher risk of undernutrition than
men due to biological, cultural, and socio-economic
factors [9, 13, 14]. Harmful gender norms that favor
men over women, such as men being served food first,
women eating leftovers [15], and women not inheriting
property, are common in developing countries [16, 17].
These norms lead to women having a lower socio-eco-
nomic status than men [18] and being disproportion-
ately affected by undernutrition [19-21].

Undernutrition has far-reaching consequences in
women of reproductive age [22] and are experienced at
individual, community, and national levels [23]. At indi-
vidual level, maternal undernutrition is associated with
poor obstetric outcomes, for example increased risks of
maternal mortality and morbidity, preterm births, low
birth weights, stillbirths, and increased risk of neonatal
mortality [24].

In addition, undernutrition reduces economic produc-
tivity through reduced labor productivity, high treatment
costs, reduced wages, and human capital losses [25-27].
This observation negatively affects communities and
national development through reduced family incomes
and gross domestic products [25, 27].

Furthermore, undernourished women are more likely
to give birth to newborns with low birth weights who are
at higher risk of developing malnutrition, hence leading
to an inter-generational cycle of malnutrition [28]. There-
fore, improving women’s nutrition is one way of reduc-
ing undernutrition in children [10], and a strong pillar in
global efforts to reduce maternal mortality [29].

Overall, findings from this study in Sierra Leone could
help inform policymakers to design mitigation strategies
to curb underweight prevalence among women of repro-
ductive age (15—49 years).

This study aimed to determine the prevalence and fac-
tors associated with underweight among women in the
reproductive age of 15 to 49 years in Sierra Leone.

Methods

Study design

We conducted a secondary data analysis of the 2019
Sierra Leone Demographic Health Survey (SLDHS) data-
sets [30].

Study setting

As of July 2019, Sierra Leone had a population of 8.2 mil-
lion people in a total land area of 78,000 km? with 23.8%
of the population residing in urban areas [31]. Sierra Leo-
ne’s health system has six levels ranging from the highest
level at national referral hospital to the lowest at com-
munity level [32]. Agriculture contributes about 24% of
Gross Domestic Products (GDP), providing half of the
export earnings, and it is the main source of income for
84% of Sierra Leoneans living in rural areas [33].
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Study sampling procedures

The 2015 population and housing census of the Repub-
lic of Sierra Leone directed by Statistics Sierra Leone
(Stats SL) provided the ready-made sampling frame for
the 2019 SLDHS survey [30, 34] (Fig. 1). Sierra Leone
is administratively divided into four provinces (East-
ern, northern, northwestern, and southern plus western
areas) which are further subdivided into sixteen dis-
tricts (Kambia, Port Loko, Bombali, Tonkolili, Moyamba,
Bonthe, Bo, Pujehun, Kenema, Kailahum, Kono. Koi-
nadugu, Falaba, Karene, western rural and urban areas)
[31-33]. Each district is subdivided into chiefdoms or
census wards, and each chiefdom/census ward into sec-
tions [31-33]. The 2015 population and housing census
of Sierra Leone subdivided each section into convenient
census enumeration areas (EAs) [33, 34]. EAs were used
as primary sampling units (PSUs) and clusters for the
2019 SLDHS survey [30—34].

The 2019 SLDHS employed a two-stage stratified sam-
pling design and the stratification was achieved by cat-
egorizing each district into urban and rural areas (Fig. 1).
The list of EAs from the 2015 population and housing
census was used for estimating the number of households
in a census enumeration area which was, stratified as
urban or rural for the 2019 SLDHS sampling frame [30,
31, 33].

In total, thirty-one sampling strata were created in the
2019 SLDHS survey [30]. Samples were selected indepen-
dently in each stratum via a two-stage selection process

Sierra Leone (8.2 million people)
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[30]. Implicit stratifications were achieved at each lower
administrative level by sorting the sampling frame before
sample selection according to administrative order and
using a probability proportional-to-size selection during
the first sampling stage [30]. Accordingly, 578 EAs were
selected with a probability proportional to EA size in the
first stage of the selection [30]. The size of each enumera-
tion area (EA) was defined by the number of households
residing within it.

In the second stage’s selection, a fixed number of
twenty-four households were selected in every EA
through equal probability systematic sampling, resulting
in a total sample size of approximately 13,872 households
selected and distributed in 578 EAs [30] (Fig. 1).

Household listing was carried out using tablets, and
random selection of households to participate in the
study was made using computer programming in the
selected EAs. The resulting households’ list became the
households that were used for the survey in the second
stage of the selection process [30].

The survey interviewers talked only to pre-selected
households and no replacements or changes of pre-
selected households were allowed in the implementa-
tion stages of the study to prevent selection bias. Due
to non-proportional allocation of samples to the dif-
ferent districts and the possible differences in response
rates, sample weights were calculated, added to the
data file, and applied so that the results would be rep-
resentative at national and domain levels [30]. Because

)

4 Provinces (Northern,Western, Eastern,
and Southern)

)

16 Districts (stratified as rural versus
urban areas)

}

Probability proportional to sizes of

|t

stage of stratification

Enumeration Areas (selected 578 EAs)

A

Equal probability systematic sampling of
24 households (HHs) per EAs

l

Random selection of 13,782 households

2" stage of stratification

(HHs) for the survey

Fig. 1 Sampling of participants in the 2019 SLDHS
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the 2019 SLDHS sample was a two-stage stratified
cluster sampling, samples selected from the sampling
frame and sample weights were calculated separately
at each sampling stage and cluster based on sampling
probabilities [30].

In addition, the 2019 SLDHS interviewed all women
aged 15-49 years in the sampled households who were
either permanent residents or visitors who stayed in the
households overnight prior to the survey [30]. The man’s
questionnaire survey was conducted in one-half of the
sampled households, and all men aged 15-59 years in
the households were included. Additionally, one eligi-
ble woman in this subsampled household was randomly
selected to answer questions on domestic violence [30].
Similarly, biomarker information was collected only in
households selected for the man’s survey [30].

Data collection

The SLDHS data was collected from 14" May 2019 to
31% August 2019 [30]. It was a nationally representative
survey carried out by the Bureau of Statistics of Sierra
Leone as part of the international MEASURE Demo-
graphic Health Surveys (DHS) with support from ICF
International and the United States Agency for Interna-
tional Development (USAID) [30]. SLDHS is a periodical
demographic health survey conducted every five years in
Sierra Leone, and the 2019 was the third survey, with the
first in 2010, and the second in 2014 [30].

Five questionnaires were used for the 2019 SLDHS
data collection: The Household Questionnaire (HQ), the
Woman’s Questionnaire (WQ), the Man’s Questionnaire
(MQ), the Biomarker Questionnaire (BQ), and the Field-
worker Questionnaire (FQ). The five questionnaires were
based on the DHS Program’s standard Demographic and
Health Survey (DHS-7) protocol which were adapted
to reflect Sierra Leone’s population and relevant health
issues.

Comments on the questionnaires were obtained from
various stakeholders representing government minis-
tries and agencies, nongovernmental organizations, and
international donors [30]. All five questionnaires were
finalized in English, and the 2019 SLDHS used com-
puter-assisted personal interviewing (CAPI) for data
collection [30].

The household questionnaire contained the identifica-
tion of respondents, usual members and visitors in the
selected households, background information on each
person listed, such as relation to the head of household,
age, sex, characteristics of the household’s dwelling unit
such as the source of water, type of toilet facilities, type of
fuel use for cooking, number of rooms, ownership of live-
stock, possession of durable goods, mosquito nets and
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main materials used for the floor, roof and walls of the
dwelling place [34].

The woman’s questionnaire contained the identifica-
tion of respondents, background characteristics (includ-
ing age, level of education, household size, marital status,
residency (rural versus urban), region, parity, assets, life-
styles, work status, sex of household head, and media
exposure), birth history and child mortality, knowledge,
use and sources of family planning methods, antenatal,
delivery, and postnatal care, vaccinations and childhood
illnesses, breastfeeding and infant feeding practices, min-
imum dietary diversity, marriage and sexual activity, fer-
tility preferences (including desire for more children and
ideal number of children), women’s work and husband’s
background characteristics, knowledge, awareness, and
behavior regarding HIV and AIDS, and other sexually
transmitted infections (STIs), knowledge, attitudes and
behavior related to other health issues (e.g. smoking,
watching TV, reading magazines, listening to radios, and
alcohol use), female genital cutting, adult and maternal
mortality and domestic violence [34].

The man’s questionnaire contained the identification
of respondents, background information, reproduction,
contraception, marriage and sexual activity, fertility pref-
erences, employment and gender roles, HIV and AIDS
and other health issues [34].

The biomarker questionnaire contained the identifi-
cation of respondents, weight, height, and hemoglobin
measurement for children aged, 0-5 years, weight,
height, HIV testing and hemoglobin measurement for
women aged 15-49 years [34].

The fieldworker questionnaire contained background
information on each field worker [34].

On anthropometric measurements, weight was
recorded in kilograms (kg) to the nearest one decimal
point and was measured using an electronic scale (SECA
878) [30]. Participants’ heights were measured using a
stadiometer in centimeters (cm) to one decimal point
[30]. Using weights (in kilograms) and heights (meters)
of women in the reproductive age (15-49 years), the
Body Mass Index (BMI) of individual woman was calcu-
lated in Kg/m? and classified according to WHO criteria
as; underweight, (<18.5 kg/m?), normal weight (18.5-
24.9 kg/m?), overweight (25.0-29.9 kg/m? and Obese
(>30.0 kg/m?).

To calculate each household wealth, we used wealth
index (WI) as a proxy indicator of household wealth.
This composite index is comprised of household key
asset ownership variables which were used to calculate
each household wealth index from the 2019 SLDHS data.
These variables were the characteristics of the house-
hold’s dwelling unit, such as the source of water, type of
toilet facilities, type of fuel used for cooking, number of
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rooms, ownership of livestock, possessions of durable
goods, mosquito nets, and main materials for the floor,
roof, and walls of the dwelling place [34]. Using a com-
puter analysis of household composite factors, household
wealth index for each study participant was calculated
and categorized as poorest, poorer, middle, richer and
richest wealth index (Tables 1, 2 and 5).

Fieldwork monitoring was an integral part of the 2019
SLDHS, and several rounds of monitoring were carried
out by the Stats SL, MOHS core teams, coordinators
from Stats SL, and ICF staff [34]. Monitors were pro-
vided with guidelines for overseeing the fieldwork where
weekly field check tables were generated from completed
interviews sent to the central office to monitor fieldwork
progress, and regular feedback to teams in the field [34].
At the end of data collection exercise, a total of 13,793
households were selected for the sample, of which 13,602
were occupied [34]. Of the occupied households, 13,399
were successfully interviewed, yielding a response rate of
99%. In the interviewed households, 16,099 women aged
15-49 years were identified for individual interviews
which were completed with 15,574 women, yielding
a response rate of 97%. Meanwhile in the subsample of
households selected for the male survey, 7,429 men aged
15-59 years were identified, and 7,197 were successfully
interviewed, yielding a response rate of 97% [34].

Ethical approval

The 2019 SLDHS survey protocol was approved by Sierra
Leone Ethics and Scientific Review Committee (SLESRC)
and the ICF Institutional Review Board.

Statistical analysis

SPSS analytic software version 24.0 complex samples
package was used for this analysis [35]. We used complex
samples package to account for the complex survey sam-
pling while sample weighted data was used to account for
unequal probability sampling in different strata. Descrip-
tive statistics and multivariable logistic regressions were
used for data analysis.

Frequency tables and proportions/percentages to
describe categorical variables were performed, while
means and standard deviations were used for continuous
variables. Initially, each exposure was assessed separately
for its association with the outcome variable (under-
weight) using bivariable logistic regression analysis, and
we presented crude odds ratio (COR), at 95% Confidence
Interval (CI), and p-values. Independent variables found
insignificant in previous studies and those with p-values
less than 0.2 were added to the final multivariable logistic
regression model [36-38].

In the multivariable logistic regression analyses, two
models were constructed, categorizing independent
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Table 1 Sociodemographic characteristics of women
49 years) in 2019 SLDHS of Sierra Leone

Variables Frequency (Percent) %
(N=7,514)

Ages (years)

15-24 2916 388

25-34 2,176 290

35-49 2422 322
Parity

Never gave birth 1,895 252

One to four 3,892 518

Five and above 1,727 230
Residence

Urban 3,092 41.1

Rural 4422 589
Sex of the head of household

Male 5356 713

Female 2,158 28.7
The household size

Less than six 2,995 399

Six and above 4519 60.1
Work status

Not working 2,280 303

Working 5234 69.7
Marital status

Married 4,795 63.8

Not Married 2,719 36.2
Regions of residence

East 1,579 210

North 1,822 242

Northwest 1,026 13.7

South 1,831 244

Western 1,256 16.7
Level of education

No formal education 3,571 475

Primary 1,017 135

Secondary 2,641 352

Higher 285 38
The wealth Index

Poorest 1,533 204

Poorer 1,428 19.0

Middle 1,531 204

Richer 1,634 21.7

Richest 1,388 18.5
Watching Television

Yes 1,889 25.1

No 5,625 74.9
Listening to radios

Yes 3,142 418

No 4372 582
Reading magazine

Yes 489 6.5
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Table 1 (continued)

Variables Frequency (Percent) %
(N=7,514)
No 7.025 935
Smoking cigarettes
Yes 224 3.0
No 7,290 97.0
Alcohol use
Yes 667 17.8
No 3,081 82.2
BMI categories (kg/m?)
Underweight (< 18.5) 502 6.7
Normal weight (18.5-24.9) 4,974 66.2
Overweight (25.0-29.9) 1,479 19.7
Obese (>30.0) 559 74

Table 1 shows that most Sierra Leone women of reproductive age

were in the 15-24 year age-group, 2916/7514(38.8%); parity of one-

to-four 3892/7514(51.8%); of rural residence, 4422/7514(58.9%); male

headed households, 5356/7514(71.3%); household size of six and above,
4519/7514(60.1%); works, 5234/7514(69.7%); married, 4795/7514(63.8%); from
the south, 1831/7514(24.4%); had no formal education, 3571/7514(47.5%); richer
in the wealth index, 1634/7514(21.7%); had normal BMI, 4,974/7514(66.2%);

did not watch Television, 5625/7514(74.9%); did not listen to radios,
4372/7514(58.2%); did not read magazines, 7025/7514(93.5%); did not smoke
cigarettes, 7290/7514(97.0%); and did not use alcohol, 3081/3748(82.2%)

variables into individual woman, household, and com-
munity factors. First, we performed a logistic regres-
sion model including individual characteristics only
(age, level of education, working status, and marital
status).

After that, we constructed a final model including
individual characteristics adjusted for household and
community characteristics (for example, wealth indi-
ces, residences, regions, household sizes, parity, and
sex of the head of households). The adjusted odds
ratios (AOR) at 95% Confidence Intervals (CI) and
p-values were calculated with a statistical significance
level set at p-value < 0.05. In addition, sensitivity analy-
sis was conducted with women who were underweight
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and those with normal BMI after excluding those with
BMI above 25.0.

Results

The sociodemographic and economic characteristics of
women in reproductive age (15-49 years) from the Sierra
Leone Demographic Health Survey of 2019 (N=7,514)
are presented in Table 1.

Prevalence of malnutrition

The total number of women in the reproductive age
(15-49 vyears) in the 2019 SLDHS was 15,574. The
proportion of women with documented BMI results
was 48.2% (7,514/15,574), and the proportion without
documented BMI results was 51.8%(8,060/15,574). The
mean BMIs was 23.8 kg/m? with a standard deviation
(SD) of 4.7. The minimum and maximum BMI meas-
ures were 12.8 kg/m? and 99.8 kg/m?, respectively. In
the whole dataset, there were five outlier BMI variables;
the first outlier had BMI of 12.8 kg/m? the second,
14.2 kg/m? and the third, fourth, and fifth had BMI of
98.9 kg/m? each. All these outlier BMI values consti-
tuted 0.066% of the total study population (0.026% on
the left side, and 0.039% on the right side of the normal
distribution curve).

The prevalence of underweight (defined as BMI<18.5 kg/
m?) among women of reproductive age (15-49 years) in
Sierra Leone in the 2019 DHS was 6.7% (502/7,514).

The study found that underweight was commonest
among 15-24-year age-group, 289/7514(3.8%), fol-
lowed by 35-49-year age-group, 129/7514(1.7%), and
least among 25-34-year age-group, 84/7514(1.1%)
(Fig. 2).

The majority of women in reproductive age (15-
49 years) in the 2019 SLDHS were in the 15-24 year
age-group, 2916/7514(38.8%); parity of one to four,
3892/7514(51.8%); of rural residence, 4422/7514(58.9%);
male headed households, 5356/7514(71.3%); house-
hold size of six and above, 4519/7514(60.1%); work,
5234/7514(69.7%); married, 4795/7514(63.8%); from

Table 2 The wealth indices for women (15-49 years) stratified by regions of Sierra Leone in the 2019 SLDHS

Wealth Indices (W) (n, %) Poorest (n, %) Poorer (n, %) Middle (n, %) Richer (n, %) Richest (n, %) Total (n, %)
Regions of Sierra Leone
Eastern 453(284) 348(23.5) 316(214) 254(17.6) 208(13.7) 1579(21.0)
Northern 393(24.6) 395(26.7) 362(24.5) 360(24.9) 312(20.6) 1822(24.2)
Northwestern 179(11.2) 196(13.3) 228(15.4) 221(15.3) 202(13.3) 1026(13.7)
Southern 524(32.8) 367(24.8) 308(20.8) 313(21.7) 319(21.0) 1831(24.4)
Western 47(2.9) 173(11.7) 264(17.9) 297(20.6) 475(31.3) 1256((16.7)
Total 1596(21.2) 1479(19.7) 1478(19.7) 1445(19.2) 1516(20.2) 7514(100.0)

In Table 2, most women (15-49 years) with the poorest wealth index were from eastern region, 453(28.4%); poorer from northern, 395(26.7%); middle from northern,
362(24.5%); richer from northern region, 360(24.9%); and richest from western region, 475(31.3%)



lkoona et al. BMC Women'’s Health (2023) 23:192

Page 7 of 16

The distribution of normal and underweights among women in Sierra Leone
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Fig. 2 The distribution of normal and underweights in women of reproductive age (15-49 years) in the 2019 SLDHS

the south, 1831/7514(24.4%), had no formal edu-
cation, 3571/7514(47.5%); in richer wealth index,
1634/7514(21.7%); normal weight (18.5-24.9 kg/m?),
4974/7514(66.2%); did not watch TV, 5625/7514(74.9%);
did not listen to radios, 4372/7514(58.2%); did not read
magazines, 7025/7514(93.5%); did not smoke cigarettes,
7290/7514(97.0%); did not use alcohol, 3081/7541(82.2%)
(Table 1).

The household wealth indices for women (15—49 years)
stratified by regions of Sierra Leone were as follows; most
women in the poorest wealth index were from eastern
region, 453(28.4%); poorer from northern, 395(26.7%);
middle from northern, 362(24.5%); richer from northern,
360(24.9%); and richest from western region, 475(31.3%)
(Table 2).

Also, most participants without formal education
were from rural areas 2701/3571(75.6%) compared
to 870/3571(24.4%) from urban areas. On the other
hand, most educated women were from urban areas
2222/3943(56.4%) compared to 1721/3943(43.6%) from
rural areas. Most underweight women were from rural
areas (those without formal education constituted,
180/340(52.9%) and the educated, 160/340(47.1%)).

For normal weight, most participants without for-
mal education 1939/2399(80.8%) were from rural areas,
while the educated women were from urban areas
1358/2575(52.7%) (Table 3).

Likewise, most underweight women were from rural
areas 340/502(67.7%) compared to 162/502(32.3%)
from urban areas and the educated women constituted
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Table 3 Distribution of participant women (15-49 vyears) by
educational status and residences

Level of education Type of residence (n, %)

Urban Rural Total
No formal education 870(24.4) 2701(75.6)  3571(47.5)
Educated 2222(56.4) 1721(43.6)  3943(53.5)
Total 3092 (41.1) 4422 (58.9) 7514(100.0)

Distribution of underweight women by educational status and
places of residence

Level of education Type of residence (n, %)

Urban Rural Total
No formal education 31(14.7) 180(85.3) 211(42.0)
Educated 131(45.0) 160(55.0) 291(48.0)
Total 162 (32.3) 340(67.7) 502(100.0)

Distribution of normal weight women by educational status and
places of residence

Level of education Type of residence (n, %)

Urban Rural Total
No formal education 460(19.2) 1,939(80.8)  2399(48.2)
Educated 1,358(52.7) 1,217(473)  2575(51.8)
Total 1818 (36.6) 3156 (63.4) 4974(100.0)

In Table 3, most participants without formal education were from rural areas
2701/3571(75.6%) compared to 870/3571(24.4%) from urban areas. On the
other hand, most educated women were from urban areas 2222/3943(56.4%)
compared to 1721/3943(43.6%) from rural areas. Most underweight

women were from rural areas (those without formal education constituting
180/340(52.9%) and the educated, 160/340(47.1%))

For normal weight, most participants without formal education
1939/2399(80.8%) were from rural areas, while the educated women were from
urban areas 1358/2575(52.7%)

160/502(31.9%), and not educated 180/502(34.6%). In
addition, most educated underweight women were in the
age-group of 15—24 years 231/502(46.0%).

For normal weight, the majority were among the
not educated women from rural areas while the edu-
cated from urban areas. The majority of educated
women 2575/4974(51.8%) were in the age-group of
15-24 years 1708/4974(34.3%) (Table 4).

The unadjusted and adjusted Odds ratios for under-
weight at multivariable logistic regression analyses
for women in reproductive age (15-49 years) from
the 2019 SLDHS showed that factors associated with
being underweight were likely among age-group of
15-24  years, AOR=2.50,95%ClI:2.39-2.60;p <0.001
compared to 25-34 year age-group and parity of one
to four, AOR=1.48,95%CI:1.08-2.03;p=0.015 com-
pared to women who never gave birth. Underweight
was unlikely among women who did not listen to radios
AOR=0.67,95%CI:0.55-0.83;p <0.001 compared to those
who did; women from the north AOR=0.73,95%CI:0.56—
0.96;p=0.026 compared to the east, and not married
women AOR=0.59,95%CI:0.47-0.76;p <0.001 compared
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to married. All household wealth indices were not signifi-
cantly associated with underweight (Table 5).

Discussion

To our knowledge, this study is one of the first to provide
evidence on a nationwide prevalence and factors associ-
ated with underweight among 15-49-year-old women
of reproductive age in Sierra Leone (Tables 1, 2, Figs. 1,
2 and Table 3). To ensure optimum generalizability of our
findings, we used a nationally representative data from
the Sierra Leone Demographic Health Survey of 2019
(2019-SLDHS) [30] (Fig. 1). Specifically, this study deter-
mined the prevalence of underweight among women of
reproductive age (15—-49 years) in Sierra Leone at 6.7%
(502/7,514) (Table 1).

The prevalence of underweight at 6.7% is within a range
comparable to many countries in sub-Saharan Africa
[39-42]. This prevalence is lower compared to studies
conducted in Kenya (9%) [39] and Tanzania (10%) [40] but
like that of Nigeria (6.7%) [41]. The underweight preva-
lence is also within the range of 5 to 20% reported among
women (15-49 years) in the African continent [41].

In a study by Senbanjo et al,, from one state of Lagos in
Nigeria for example [41], only women aged 15-39 years
were included in the survey while the other two studies
from Tanzania [40] and Kenya [39] included women aged
15-49 years like our current study. In addition, a World
Food Program (WFP) study on East African Regional
Food Security & Nutrition update found that Uganda has
the lowest prevalence of undernutrition in the East Afri-
can region partly because of better food security among
most of its population compared to Djibouti, Somalia,
South Sudan, Burundi, and Kenya [42].

Also, equated with Asian countries and globally, this
Sierra Leonean’s underweight prevalence is lower com-
pared to Indonesia at 11.2% [4], Bangladesh at 16.5%
[43] and globally at 10% [10]. The observed differences in
underweight prevalence among women of reproductive
age in the five countries (Uganda, Kenya, Tanzania, Nige-
ria, and Sierra Leone) which are all in sub-Saharan Africa
is likely due to differences in characteristics of study par-
ticipants, country of origin, age-groups, and their food
security status.

The odds of being underweight was significant among
participants aged 15—24 years and this was two and a half
times more likely than those aged 25-34 years (Table 5).
This finding is consistent with other studies in India and
other sub-Saharan African countries [44—46]. The current
finding in Sierra Leone is likely because this age-group
(15—24 years) which consists mainly of adolescents expe-
rience rapid physical growth, psychosocial, and cognitive
development which requires sufficient nutrient intake to
cope with the demand of growth and development. This
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Table 4 Distribution of women (15-49 years) by weight category, residences, and education category

Weight categories

Places of residence

Education category Urban Rural Total (n, %)
Underweight No formal education 31(14.7) 180(85.3) 11(42.0)

Educated 131(45.0) 160(55.0) 91(58.0)

Total 62(32.3) 340(67.7) 502( 00.0)
Normal weight No formal education 460(1 9.2) 1939(80.8) 2399(48.2)

Educated 1358(52.7) 1217(47.3) 2575(51.8)

Total 1818(36.6) 3156(63.4) 4974(100.0)
Normal and underweight No formal education 491(18.8) 2119(81.2) 2610(47.7)

Educated 1489(52.0) 377(48.0) 2866(52.3)

Total 1980(36.2) 3496(6380) 5476(100.0)

Education category

Age-groups Not educated Educated Total

15-24 58(20.1) 231(79.9) 289(57.6)

25-34 44(52.4) 40(47.6) 84(16.7)
Underweight 35-49 109(84.5) 20(15.5) 129 (26.7)

Total 11(42.0) 291(58.0) 502(100.0)

Education category

Age-groups Not educated Educated Total

15-24 429(20.1) 1708(79.9) 2137(43.0)

25-34 779(55.2) 632(44.8) 1411(28.4)
Normal weight 35-49 1191(83.5) 235(16.5) 426(28.6)

Total 2399(48.2) 2575(51.8) 4974(100.0)

In Table 4, most underweight women were from rural areas 340/502(67.7%) compared to 162/502(32.3%) from urban areas. The educated women constituted
160/502(31.9%), and not educated 180/502(34.6%) of the rural underweight. Most educated underweight women were in the age-group of 15-24 years
231/502(46.0%). For normal weight, the majority were among the not educated women from rural areas while the educated from urban areas. The majority of
educated women 2575/4974(51.8%) were in the age-group of 15-24 years 1708/4974(34.3%)

age-group requires an increased need for nutrients which
were likely insufficient in the Sierra Leone’s situation [47].
In addition, a similar high underweight prevalence was
observed among adolescent girls in south Asia where
over 50% of adolescent girls were affected by undernu-
trition and anemia due to unmet nutrient requirement,
inadequate food supply, and intake [48]. Likewise, the
prevalence of underweight was reported high among ado-
lescents living in many countries in sub-Saharan Africa,
particularly in Ethiopia [49, 50]. This current Sierra Leo-
ne’s report on underweight is likely due to household pov-
erty (Table 1) and food insecurity resulting from lack of
food available for consumption because diet and dietary
habits are the main factors for underweight in adolescents
[51-53]. This is supported by a finding in our study that
most underweight 345/502(68.7%) women (15—49 years)
in this study population, were in households classi-
fied in the poorest, poorer, and middle wealth indices
(Tables 1 and 2). In addition, most underweight women
289/502(57.6%) were in the 15-24-year age-group (Fig. 2).

Our study also found that most participants
3,571(47.5%) had no formal education (Tables 1,
3 and 4). As most participants hailed from rural areas

4,422(58.9%), we ascertained that the proportion of par-
ticipants with no formal education was lower among the
urban compared to rural participants (Table 4). We found
the actual proportion of participants without formal edu-
cation was at 39.2% in urban compared to 61.1% in rural
areas (Tables 3 and 4). We found that most participants
in this survey were aged 15-24-years, 2916/7514(38.8%)
and this age-group had a higher proportion of formally
educated underweight participants at 231/291(79.4%)
compared to their older counterparts at 20/291(6.9%)
(Tables 1, 3 and 4). The overall number of underweight
women without formal education were more in the older
age-group (35-49 years) 109/211(51.7%) compared to
20/291(6.9%) among educated participants in the same
age-group (Tables 3 and 4).

Even though most underweight women had formal
education 291/502(58.0%), its prevalence among women
without formal education was lower at 211/502(42.0%).
The majority of those who had no formal education
were in the age-group of 35-49 years 109/211(51.7%)
(Table 4). Lastly, it is important to note that underweight
among women (15-49 years) was not significantly associ-
ated with the level of education or residence (rural versus
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Table 5 Unadjusted and adjusted values of underweight at bivariable and multivariable regression analyses for women (15-49 years)
in the 2019 Sierra Leone DHS

Variable Underweight ~ Normal weight  Unadjusted COR 95% ClI pvalue Adjusted POR 95% Cl p value
(N=502) (n, %) N=(4,974)n (%)

Age (years)

15-24 289(11.9) 2,137(88.1) 2271 (2.069-2.467) <.001 2499 (2.394-2.596) <.001

25-34 84(5.6) 1,411(94.4) Reference Reference

35-49 129(8.3) 1,426(91.7) 1519 (1438-1.632) <.001 1.679 (1.589-1.694) .370
Parity

Never gave birth  225(14.5) 1,330(85.5) Reference Reference

One to four 182(6.7) 2537(93.3) 2358 (1.918-2.899) <.001 1479 (1.079-2.029) 015

Five and above 95(7.9) 1,107(92.1) 1971 (1.531-2538) <.001 1.362 (0.876-2.117) .170
Residence

Urban 162(8.2) 1,818(91.8) Reference

Rural 340(9.7) 3,156(90.3) 0.827 (0.680-1.006) .057
Sex of household head

Male 343(8.7) 3,621(91.3) Reference Reference

Female 159(10.5) 1,353(89.5) 0.806 (0.661-0.983) .033 0.925 (0.750-1.141) 469
Household size

Less than six 181(8.4) 1,976(91.6) Reference

Six and above 321(9.7) 2,998(90.3) 0.855 (0.707-1.035) .109
Work status

Not working 191(11.1) 1,529(88.90 Reference Reference

Working 311(8.3) 3,445(91.7) 0.723 (0.598-0.874) .001 0.944 (0.750-1.189) 626
Marital status

Married 232(7.0) 3,102(93.0) Reference

Not Married 270(12.6) 1,872(87.4) 0519 (0431-0.624) <.001 0.594 (0.467-0.755)  <.001
Region

East 96(8.1) 1,082(91.9) Reference Reference

North 153(10.5) 1,305(89.5) 0.757 (0.579-0.989) .041 0.734 (0.559-0.963) .026

Northwest 73(9.2) 724(90.8) 0.88 (0.640-1.210) 431 0.840 (0.609-1.160) .290

South 134(10.3) 1,173(89.7) 0.777 (0.590-1.022) .071 0.776 (0.588-1.204) 073

Western 46(6.2) 690(93.8) 1.331 (0.925-1916) 777 1.385 (0.954-2.011) .087
Level of education

No educated 211(8.1) 2,399(91.9) Reference

Primary 96(12.3) 686(87.7) 0.628 (0487-0.812) <.001 0.837 (0.624-1.123) 236

Secondary 185(9.5) 1,755(90.5) 0.834 (0.679-1.026) .086 1.128 (0.843-1.510) 417

Higher 10(6.9) 134(93.1) 1.179 (0.611-2.275) 624 0.764 (0.374-1.562) 461
Wealth Index

Middle 121(10.3) 1 050(89.7) Reference Reference

Poorest 104(8.3) 56(91.7) 0.781 (0.593-1.028) .078 0.812 (0.610-1.080) .153

Poorer 120(10.2) ,053(89.8) 0.989 (0.757-1 291) 935 1.077 (0.819-1415) 597

Richer 97(9.1) 974(90.9) 0.864 (0.653-1.145) 309 0.872 (0.645-1.180) 374

Richest 60(7.5) 741(92.5) 0.703 (0.508- 0971) 032 0.832 (0.562-1.231) 357
Watching TV

Yes 98(8.0) 1,123(92.0) Reference

No 404(9.5) 3,851(90.5) 0.832 (0661-1.047) 117
Listening to radios

Yes 152(7.2) 1,967(92.8) Reference

No 350(104) 3,007(89.6) 0.664 (0.544-0.810)  <.001 0673 (0.549-0.826)  <.001

Reading magazines
Yes 29(9.5) 276(90.5) Reference
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Table 5 (continued)
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Variable Underweight  Normal weight  Unadjusted COR 95% ClI pvalue Adjusted POR 95% Cl p value
(N=502) (n, %) N=(4,974)n (%)
No 473(9.1) 4,698(90.9) 1.044 (0.704-1548) 832
Smoking cigarettes
Yes 18(11.5) 139(88.5) Reference
No 484(9.1) 4,835(90.9) 1.294 (0.785-2.132) 313
Alcohol use
Yes 35(7.5) 429(92.5) Reference
No 140(6.7) 2,005(93.3) 1.168 (0.795-1.717) 428

AOR Adjusted odds ratio, C/ Confidence interval, COR Crude odds ratio, SLDHS Sierra Leone demographic and health survey

In Table 5, factors associated with being underweight were likely among age-group of 15-24 years, AOR = 2.50,95%Cl:2.39-2.60;p < 0.001 compared to 25-34 year
age-group and parity of one to four, AOR = 1.48,95%Cl:1.08-2.03;p =0.015 compared to women who never gave birth. Underweight was unlikely among women who
did not listen to radios AOR = 0.67,95%Cl:0.55-0.83; p <0.001 compared to those who did; women from the north AOR=0.73,95%Cl:0.56-0.96;p = 0.026 compared

to the east, and not married women AOR=0.59,95%Cl:0.47-0.76;p < 0.001 compared to married. All household wealth indices were not significantly associated with

underweight

urban) of participants in this study population (Tables 3,
4 and 5).

Our study also found that not married women were
unlikely of being underweight than married women
(Table 5). In contrast to a previous study in Bangladesh
in a pooled analysis, it found that not being married was
positively associated with underweight [54]. As well,
two previous studies in Ethiopia and Iran are inconsist-
ent with our study where not married were more likely of
being underweight compared to married women [55, 56].

Many reports from developing countries show that
being married provides women with more excellent
financial stability, which in turn works as a protective
factor from being underweight [57, 58]. Other factors,
such as the use of contraceptive pills, and weight gain in
the postpartum period, are more likely to be prevalent
among married women in many countries’ contexts [57,
58]. One study in Ethiopia showed that women’s nutri-
tional status is affected by lactation, family planning
method utilization, lack of education, illnesses, and poor
dietary habits [59]. Of note, our current study excluded
pregnant, post-natal, and postpartum women, perhaps
explaining the inconsistent findings of our study com-
pared to other studies from the African continent.

So, the hypothesis that married women get protected
from being underweight because of social shields should
be explained in the context of countries, regions, and
continents. There is a need for proper and factual expla-
nation on the plausible hypothesis on social protection of
married women from being underweight. This warrants
a deeper exploration of the socio-cultural dynamics of
Sierra Leone communities because our current findings
are in contrast with trending information and what has
been seen in Ethiopia and Iran [55, 56]. As expected, fur-
ther studies will be required to establish or disprove any

plausible causal connections between not married and
not being underweight.

Of special interest from our study was that parity of
one to four was one and half times more likely of being
underweight compared to women who never gave birth
(Table 5). This additional information provides impor-
tant direction for further enquiry, the negative effect of
parity of one to four children on underweight among
women (15-49 years) in Sierra Leone (Table 5). This find-
ing in Sierra Leone on parity is consistent with studies in
Maldives [60], Burundi, and Ethiopia [61], where higher
parity of more than two children were negatively associ-
ated with underweight among women of reproductive
age. Experts suggest that parity as a risk factor of under-
weight in women of child-bearing age could reflect mul-
tiple reproductive cycles within short intervals which
does not allow for sufficient replenishment of women
body’s nutrient stock [62]. They argue that women are
physiologically vulnerable to malnutrition especially with
reproductive functions such as pregnancies and breast-
feeding often increasing nutritional requirements [62,
63]. Again, it is said that women in poverty-stricken set-
tings where food insecurity is endemic are often engaged
in energy demanding agricultural occupations that often
leaves them nutritionally depleted [24]. Endemic house-
hold food insecurity provides a reasonable explanation
for parity of one to four as a risk factor for underweight
among Sierra Leone’s women in reproductive age.

Also, our study found that it was unlikely of being
underweight among residents of northern Sierra Leone
compared to the east although, there was no significant
associations between underweight and northwestern,
western, and southern regions of Sierra Leone com-
pared to the east (Table 5). Previous studies showed that
regions of residence were associated with underweight
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in similar low-income African settings [39, 64, 65] and
Afghanistan [66]. Similar DHS studies in Uganda found
a high prevalence of underweight among women (15—
49 years) residents of northeastern region of Uganda
who are the poorest and most food insecure [67, 68].
Finding in northeastern Uganda was likely because the
region suffers frequent prolonged annual droughts and
long civil unrests which significantly affect agricultural
production and economy compared to other parts of
the country without civil conflicts [68]. In this, experts
suggest that decreased agricultural production and poor
economy in northeastern Uganda was mainly due to
prolonged annual droughts and civil war-induced food
insecurity [68-70]. Further, it was proposed that reduc-
tion in food production coupled with decreased avail-
ability and access of food to the population was common
in that region [68-70] and leads to inadequate food in
quality and quantity, risking the population from being
underweight [68].

Too, most population in northeastern region unlike
other regions of Uganda are pastoralists/nomads, and
this affect their consumption of food crops as they
focus mainly on rearing livestock and move from one
location to another frequently [68]. Of note, pastoral-
ists/nomads in Ethiopian pastoral communities, like
some communities in East African countries have
increased risks of being underweight [69].

In this, a previous report from Sierra Leone showed
that nearly half a million children under five years suffer
from stunting, while 30,000 suffer from malnutrition and
were at immediate risk of death due to inadequate dietary
intake, poverty, and high burden of diseases [71]. Some
experts argue that there are four primary factors contrib-
uting to Sierra Leone’s overwhelming poverty: corruption,
not a well-established educational system, absence of civil
right activities, and poor infrastructures [71]. They argue
that these four factors make poverty challenging to beat in
Sierra Leone as they have become systemic problems [71].

However, we the authors argue that researchers
should not under look the uniqueness of the character-
istics of the population in northern Sierra Leone [71].
The culture, tribes, social networks, religious prac-
tices, marital arrangements, socioeconomic activities,
environment, household wealth indices, social dynam-
ics, and family support systems of the population in
northern Sierra Leone which are exclusive may in part
explain their unlikeliness of being underweight com-
pared to eastern region [71].

We, the authors propose that additional studies are
warranted to determine why underweight is unlikely
in northern Sierra Leone compared to eastern region
as this current finding presents a unique scenario in
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a country afflicted by similar challenges but have dif-
ferent effects on northern region compared to other
regions (Tables 2 and 5).

Listening to radios

Our study found that not listening to radios was protec-
tive against being underweight among women of repro-
ductive age (15-49 years) in Sierra Leone (Table 5). This
is in contrast with a study in Botswana which found
that approximately 12.9% of women who did not lis-
ten to radios the previous week compared to 11.1% who
did, had a low BMI or were underweight [72]. Overall, a
higher proportion of women who never listened to radios
at least once a week had a higher prevalence of under-
weight compared to those who did [72]. This finding is
inconsistent with our current study in Sierra Leone
where not listening to radios was protective of being
underweight (Table 5). In addition, findings from Bot-
swana show that young adult women who lacked access
to mass media were at greater risks of underweight [72].

As previously observed, radios are vital sources of
information on various issues such as health commu-
nications and promotion [72]. Through radios, people
receive and learn messages about healthy eating behav-
iors and lifestyles [72]. Thus, it was assumed that those
who owned radios were expected to be better informed
about food, diet, healthy lifestyles and were able to learn
and adopt healthier lifestyle [72].

The assumption in the Botswana study was that par-
ticipants without a radio did not know about healthy eat-
ing behaviors and lifestyles or they could not have access
to information on healthy eating behaviors from other
sources other than radios and were more likely of being
underweight [72].

Interestingly, there are other sources of information
to women in the reproductive age in African commu-
nities other than radios for example, from health work-
ers, midwives, elders, friends, family members, social
networks, traditional leaders, older women, mosques,
churches, internet, mobile phones, social media, and oth-
ers that allow women to get information. Whether these
additional sources of reproductive health information to
women were considered important issues, or ignored,
or not included in the options in the study questionnaire
will be one of our future areas of enquiry in Sierra Leone.

In addition, many African communities live in vil-
lages, gather in village clubs in the evening for sociali-
zation, for example, while drinking alcohol whereby
news and updates from radios or mobile phones are
shared with neighbors but the ownership remains
for a person. These extra scenarios that may not
have been captured in this study; a self-administered
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questionnaire using computer-assisted personal inter-
viewing (CAPI) for quantitative data collection attract
interests of qualitative researchers to explore more
about health information and communications among
the study population.

We, the authors posit that the culture, feeding hab-
its, social networks and dynamics, food availability, and
economic activities of women in northern Sierra Leone
are likely different from Botswana, Uganda, and Ethio-
pia, and not listening to radios was protective of being
underweight.

As observed in our findings, young women (15-24-
year age-group) were the most significantly affected by
underweight compared to the older age-groups (Table 2,
Fig. 2, Tables 3, 4 and 5). For this significant association
between underweight and women of 15-24-year age-
group, we, the authors propose that introducing school
feeding programs in Sierra Leone’s schools is important
for mitigating underweight challenges observed among
young women in the reproductive age (15-49 years) in
schools.

Findings from our study are very important as a spe-
cial report on Sierra Leone about the status of teen-
age pregnancy in 2020 shows it is on the rise [67, 73].
MEDICI CON L’AFRICA, CUAMM, Doctors with Africa
says that teenage pregnancy is a big problem affecting
girls’ and young women’s health, their social, economic,
and political empowerment in Sierra Leone [73]. Over-
all, the report shows that 28% of adolescent girls aged
15-19 years had begun childbearing; 22% have had a live
birth, and 6% were pregnant with their first child as of the
date of the survey [73]. In addition, a larger proportion
of teenagers in rural areas than in urban areas had begun
childbearing (34% versus 19%) [73] while at regional level,
the proportion of teenagers who had started childbear-
ing was highest in the Southern region (33%) and lowest
in the western region (18%) [73]. This report therefore
highlights the urgent need for practical interventions to
curb underweight among women of reproductive age in
Sierra Leone especially among the teenagers and young
adolescents.

Overall, our study found that age-group of 15-24-
years and parity of one to four were significantly associ-
ated with being underweight. Not listening to radios,
residents from the northern region and not married were
protective factors against underweight among women
(15-49 years) in Sierra Leone (Table 5). However, resi-
dency (rural versus urban), sex of the head of household,
household size, work status, level of education, wealth
indices, reading magazines, watching television, smoking
cigarettes, and alcohol use were not significant factors
of underweight among women of reproductive age (15—
49 vyears) in Sierra Leone (Table 5). Findings from our

Page 13 of 16

study in Sierra Leone show a lower prevalence of under-
weight compared to Indonesia [74] and Ghana [75], even
though they are all in low-to-middle-income countries.

Strengths of this study

This study has many strengths. First, this study utilized a
nationally representative sample population of women in
the reproductive age (15-49 years) in Sierra Leone. Sec-
ond, the data quality was assured as the 2019 SLDHS used
well-trained field personnels, standardized protocols, and
validated tools in data collection processes. In addition, a
group of well trained and experienced scientists collected,
cleaned, and entered the data with minimal errors in the
final dataset. As a result, findings of this study can be gen-
eralized to the target population in Sierra Leone and other
developing countries. Third, because we used validated
tools and calibrated instruments by SLDHS, the generated
estimates are more robust than other studies in the con-
text of Sierra Leone. Finally, we used concentration index
whose findings are more robust in predicting socio-eco-
nomic inequalities in a study population.

Limitations

There are some limitations in this study which warrants
further discussions. First, the 2019 SLDHS was a cross-
sectional survey conducted among women of reproduc-
tive age (15—49 years). As a result, we cannot establish
causal associations between explanatory variables and
the outcome variable.

Second, due to the absence of some data, several
important variables such as food security and dietary
diversity were not part of the model in the final analy-
sis. Third, SLDHS did not collect individual household
income and expenditures data. The survey used house-
hold wealth index as a proxy indicator for household
wealth measures which offers limitations to our findings.
Fourth, SLDHS collected data only on 15-49-year-old
women of reproductive age. However, with the current
changes in adolescents’ actions and behaviors, there are
children less than 15 years who have gone through a full
cycle of reproductive health. As a result, we could not
ascertain the distribution of underweight among females
below 15 years. Finally, most data on predictors of under-
weight were based on self-reported information and were
not verified through record analysis which risks socially
acceptable answers, hence social desirability bias.

Generalizability of results
Results from this study can be generalized to low
resource settings in low-and middle-income countries.
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Conclusion

The prevalence of underweight among women in the
reproductive age (15—49 years) in Sierra Leone was 6.7%
and it is lower compared to global and most sub-Saharan
African data. Factors associated with underweight were
15-24-year age-group, and parity of one-to-four. Being
underweight was unlikely among women who did not lis-
ten to radios, women from the north and not married. All
household wealth indices in our study were not signifi-
cantly associated with being underweight.

Even though household wealth indices were not signifi-
cantly associated with being underweight, most under-
weight women 68.7%(345/502) were in the poorest,
poorer, and middle household wealth indices. The need
to address socio-economic determinants of underweight
among women (aged 15—49 years) due to household pov-
erty is a priority in Sierra Leone.
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