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Globally, food insecurity is becoming a major public health concern, and has seriously been impacted by the
COVID-19 pandemic. In the last decade, Rwanda has made significant improvement in terms of overall house-
hold food security. However, the magnitude of food insecurity among pregnant women is not well known. This
study investigated the magnitude and factors associated with food insecurity among pregnant women during the
COVID-19 pandemic.

It was a cross-sectional study conducted in 30 health facilities across the country where a total of 1159
pregnant women in their first trimester of pregnancy were recruited during antenatal care visits (ANC). A pre-
tested, standardized, and structured questionnaire was used to collect information on food insecurity based on
household food insecurity access scale (HFIAS). Descriptive statistics were used to describe the basic charac-
teristics of the study respondents and the status of household food insecurity. Logistic regression analysis was
performed to estimate the predictors of food insecurity at a significance level of 5%. The majority (78.1%) of
recruited pregnant women were aged 20 to 35 years and 70.3% were from rural areas. Overall, 53.1% of
pregnant women were food insecure during COVID-19 pandemic. Pregnant women with low education level
{AOR = 4.58; 95%CI = 1.88-11.15} and from low social economic households {AOR = 2.45; 95%CI =
1.59-3.76} were more likely to become food insecure during COVID-19 pandemic. In addition, women from
households with farming as the main source of income had 64% more risk of food insecurity compared to women
from household with other sources of monthly income. To achieve the sustainable development goals (SDGs)
targets related to food security, there is urgent need to transform the agricultural sector from traditional farming
to modern/technology farming. This will reduce the level of food insecurity in developing countries. There is also
a need to provide social safety nets to pregnant women from families in lower socio-economic categories during
pandemics.

1. Introduction

Food insecurity (FI) is defined as lack of nutritionally adequate and
safe food or a limited ability to acquire necessary food in socially
acceptable ways [1]. Food insecurity has consistently increased at the
global level since 2014. A recent report from the Food and Agricultural
Organization (FAO) of the United Nations estimated that globally, 750
million people are exposed to severe levels of food insecurity. The same

report shows that the global prevalence of both moderate and severe
levels of food insecurity (SDG indicator 2.1.2) is estimated to be 25.9%
[2].

It has been observed that in most African countries, people who are
moderately food insecure do not have regular access to nutritious and
sufficient food, even if not necessarily suffering from hunger [3]. In
Rwanda, a comprehensive food security and vulnerability analysis
(CFSVA) conducted in 2018 found that 18.7% of households had had
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trouble in accessing sufficient food while the prevalence of severe food
insecurity was estimated to be 1.7% [4].

COVID-19 resulted in an increased number of households facing
acute food insecurity [5]. In Rwanda, the COVID-19 pandemic might
have exacerbated the crisis of food insecurity, disproportionately
affecting pregnant women. A report published by the United Nations on
the socio-economic impact of COVID-19 in Rwanda showed that food
insecurity at the household level had increased during the COVID-19
pandemic due to the loss of wages, employment, and reduced eco-
nomic activity [6].

Several factors are thought to have played out in the effect of COVID-
19 pandemic on food security globally and locally, as per the following
theoretical conceptual frameworks.

According to the FAO framework [7] there are four dimensions of
food security namely, availability, access, utilization, and stability.
Availability is the amount of food present in a country while access re-
fers to effective demand for food, both economic and physical access to
food. Utilization is about biological processing of food whereas stability
captures the dynamic aspects of the above three. Food being a daily
necessity, being food secure requires stability in the other three pillars
over time.

Stability of food availability and access were affected by COVID-19-
related restrictions on movement, with the fresh produce being most
affected [8]. During the COVID-19 period, Rwanda was among the first
African countries to close its borders and impose a nationwide
lock-down. Although the agriculture sector was typically exempted from
lockdown restrictions to ensure continuity of food production, reduced
access to labor, given the fact that agricultural production in the country
remains heavily human labor intensive, and shortages of intermediate
farm inputs due to disruption of global supply chains led to reduction
and restrictions on available food. Consumption patterns changed due to
reduced availability of the food items requiring quick distribution
especially fresh foods [9]. The economic shocks of the pandemic
reduced people’s access to preferred foods, leaving the very vulnerable
households dependent on a restricted diet provided by relief foods
distributed by the Government of Rwanda during the lockdown. With
reported reduced consumption of fresh produce and other nutritionally
rich foods in the region [10] pregnant women’s micronutrients security
was affected, potentially leading to deficiencies in their unborn babies.

The above framework mainly explains the effects of COVID-19
related restrictions to the supply side of food security. The “Food Sys-
tems” framework, on the other hand includes “all the elements (envi-
ronment, people, inputs, processes, infrastructures, institutions) and
activities that relate to the production, processing, distribution, prepa-
ration and consumption of food, and the output of these activities,
including socio-economic and environmental outcomes” [11]. The food
system approach recognizes that a change in one component is likely to
have ripple effects on the others as all elements are highly interdepen-
dent. The food system approach considers the effect of the COVID-19
pandemic restrictions on all aspects of food value chains from produc-
tion to consumption.

Finally, Amartya Sen’s ‘entitlement approach’, explains the differ-
ential impact of COVID-19 pandemic on food security of populations
based on the distribution of wealth and resources. ‘Poverty and Famines’
[12] identified four legal sources of food at the individual or household
level: production-based, own-labor, trade-based, and transfer entitle-
ment. The production-based group, who constitute the majority of rural
communities in Rwanda, faced challenges related to access to inputs and
financial systems that support farming activities. The own-labor group,
mainly informal casual laborers were hardest hit as most non-essential
services sectors like construction were affected by the lockdowns. The
same effects were felt by small business owners and traders. The formal
employees faced pay cuts and their physical access to food was affected
by movement restrictions and “stay-at-home” impositions during peak
transmission periods of the pandemic. Those households or individuals
relying on cash and food transfers for their food security were affected
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by the economic impact of the pandemic on the other three types of
entitlements described above.

The above dynamics are thought to have had great bearing on how
pregnant women in developing countries including Rwanda experienced
the pandemic from a food security perspective.

In developing countries, pregnant women are particularly at
increased risk of food insecurity and its health consequences. This has
led to highly negative effects on the physical health and mental health of
both pregnant women and their children. It was previously reported that
women with food insecurity had an increased risk of gestational diabetes
[13], iron deficiency [14], anxiety and depression [15,16] because of
the difficulty in obtaining food. Food insecurity during pregnancy can
have long-term consequences on child growth and development [17].

There is limited information on the magnitude of food insecurity
among women during pregnancy and associated risk factors. This study,
therefore, sought to investigate the magnitude and determinants of food
insecurity among pregnant women during COVID-19 pandemic in
Rwanda.

2. Materials and methods
2.1. Study design, setting and participants

A cross-sectional study was conducted among first trimester preg-
nant women who visited health facilities for antenatal care (ANC) in
Rwanda. The study targeted women who had a confirmatory pregnancy
test at the selected health facilities. The gestational age in weeks was
determined using the last menstrual period reported and confirmed by
an ultrasound examination. Pregnant women in their first trimester,
residing for at least 6 months in the study area were included in the
study. Pregnant women who were unable to give information due to
serious illness or with disability were excluded from the study. The
eligible respondents were enrolled and recruited from 30 public health
facilities across the country.

A multi-stage sampling technique was used whereby in the first
stage, 30 health facilities (serving as clusters) across the country were
selected using simple random sampling technique (Fig. 1). Then preg-
nant women who visited ANC department in selected health facilities
and were confirmed to be in their first trimester were included in the
study. Study participants were enrolled in the study from July to
December 2020. After considering all inclusion criteria (Fig. 1), a total of
1159 pregnant women in the first trimester participated in the study.

2.2. Data collection procedure and method

Data was collected by 30 trained nurses/midwives with direct su-
pervision of 10 team leaders and the research team. They received a one-
day training on the inclusion criteria, sampling and data collection
procedure. The questionnaire was pretested among 50 pregnant women
who visited ANC services at two Health Centers in Kigali City and the
questionnaire was adjusted accordingly after pilot study. During the
data collection process, the pregnant women were informed about the
objective of the study and gave consent to participate. The questionnaire
was divided into socio-demographic, socio-economic, lifestyle and
health related characteristics. Mothers were asked about socio-
demographic related questions including maternal age, partner’s age,
residence, marital status; socio-economic related questions including
maternal level of education, partner’s level of education, ownership of a
house, main source of income and social-class categories; lifestyle var-
iables include alcohol use, maternal smoking status and partner’s
smoking status while health related variables include parity, HIV status,
and chronic disease condition.

The food insecurity status was determined using a structured, stan-
dardized, and validated tool (Household Food Insecurity Access Scale:
HFIAS) developed by Food and Nutrition Technical Assistance (FANTA),
to classify households as food secure or not [18,19]. The tool consisted
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Fig. 1. Study Participants flow chart.

of nine questions showing the frequency of occurrence and severity of
food insecurity in the last 4 weeks. The respondents were first asked if a
given condition was experienced in which they were to respond yes or
no. Then the severity of food insecurity was further assessed in terms of
Likert Scale question responses (0 = never, 1 = rarely (1 or 2 times), 2 =
sometimes (3-10 times), 3 = often (>10 times)). In this study, the
pregnant women were asked to respond the questions on behalf of the
household members. When calculating the score, each of the nine
questions was scored 0-3, with 0 being "did not occur," 1 being "rarely”,
2 “sometimes," and 3 being "often." The score for each of the nine
questions was then added together, and the total score ranges from 0 to
27, indicating the degree of insecure food access. Then the scores were
categorized into 4 severity levels as follows: food secure (0 score), mildly
food insecure (1-5), moderately food insecure (6-13), and severely food
insecure (14-27). To determine the predictors of food insecurity and
ease interpretation, the food security status was dichotomized into food
secure (with no occurrence for all conditions/items) and food insecure
with a ‘Yes’ response to at least one of 1-9 items.

2.3. Data quality management

Every questionnaire was cross-checked before leaving the partici-
pant to ensure the completeness of data. All questionnaires were stored
in locked cabinets throughout the study period and accessed only by
authorized persons to ensure confidentiality and to avoid data loss.
Coding and verification of the data was done for easy manipulation,
analysis, and presentation.

2.4. Data analysis

The data was entered and analyzed using IBM SPSS statistics 25. The
basic characteristics and status of food insecurity were described using
counts and percentages. Bivariate and multivariable logistic regression
analysis was computed to determine the independent predictors of food
insecurity. First bivariate analysis was done to identify variables
significantly associated with the food insecurity (p value <0.05). Then
to control for possible confounding variables and identify independent
predictors of food insecurity, a multivariate logistic regression was
performed. Variables significant during bivariate analysis were fitted
together in the multivariable logistic regression and eight factors
remained in the final model. A backward selection procedure was used.
The goodness of fit was assessed using the Hosmer-Leme show test with
Chi-square value 2.17 and p value of 0.975 which indicates that the
fitted model was appropriate. Statistical significance was declared at a p
value of < 0.05, and the degree of association between independent
variables and the food insecurity was measured by adjusted odds ratio
(AOR) with 95% confidence interval (CI).

2.5. Ethical considerations

Ethical clearance was obtained from Rwanda National Ethics Com-
mittee with reference number No.131/RNEC/2020 and permission let-
ter was obtained from each selected Hospital. Written informed consent
was obtained from the study participants after a full explanation of the
purpose of the study. Participants who could not read made a thump-
print after obtaining a verbal explanation from the interviewer. Study
participants were free to refuse or withdraw from the study at any time
without any penalty. Furthermore, the participants were assured about
the confidentiality of the information and no personal identifiers were
put on the questionnaires.

3. Results
3.1. Characteristics of study participants

Majority of (78.1%) of the pregnant women were in the age group of
20 to 35 years. Likewise, their spouses’ or partners’ age in the same age
group were 68.8%. Majority (70.3%) of the women were from rural
areas and about half of them were married (52.1%). Regarding educa-
tion, most (59.4%) attained primary level of education while only 5.6%
attended tertiary education. Similarly, most of their spouses’ (60.7%)
had a primary level of education (Table 1). The study revealed that
60.6% of the study participants own a house. Concerning the employ-
ment status, more than half (54.1%) and their spouses (55.7%) were
farmers followed by being housewives (21.2%). According to the social
class classification in Rwanda, over half of the respondents (68.2%) fall
in category one and two corresponding to low socio-economic category.

As indicated in Table 1, around one fifth (21.5%) of the women were
taking alcohol. However, there were only 1.1% smokers. The result in
Table 1 also indicates that 7.0% of their partners were smokers. The
highest percentage (40.5%) of the women who participated in the study
were in their first pregnancy. We found that 2.3% of women who
participated in the study were HIV positive and 4.3% had other chronic
diseases.

3.2. Magnitude of household food insecurity

According to responses to the HFIAS in the preceding 4 weeks,
worrying about having enough food was reported by 34.8% of the
pregnant women. Respondents who affirmed that their households were
not able to eat preferred foods, had limited variety of foods, ate some
foods that they did not want to eat and at any point had no food to eat in
the preceding 4 weeks due to lack of resources were 44.6%, 40.1%
46.2% and 24.8% respectively. Similarly, those who experienced eating
smaller meals and fewer meals were (38.1%) and (36.0%), respectively.
The proportion of affirmative responses for going to bed hungry and
staying a whole day and night without eating anything in the preceding
4 weeks prior to the study were (18.6%) and (13.4%) respectively
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Table 1 Table 2
Characteristics of study participants. Status of household food insecurity access scale (HFIAS) questions.
Characteristics Frequency (n = 1159) Percent (%) Household hunger Yes, n No, n Percentage of occurrence (yes)
- scale indicators in the (%) (%) .
Age in years Rarely, Sometimes, Often,
past 4 weeks
roae » 60 n%) 0% n(%)
20-35 905 78.1
>35 185 16.0 Did you worry that 403 756 104 225(19.4) 74(6.4)
Spouse’s/partner’s age in years ' your household (34.8) (65.2) (9.0
15-19 14 1.2 would not have
. enough food?
20-35 797 68.8
>35 348 30.0 Were you or any 517 642 108 301(26.0) 108
Residence : household member (44.6) (55.4) 9.3) 9.3)
Rural 815 70.3 not able to eat the
Urban 344 29.7 kinds of foods you
Marital status ’ preferred because of
Married 604 52.1 a lack of resources?
Cohabitin 471 40.6 Did you or any 465 694 113 268(23.1) 84(7.2)
Single ¢ 84 7.9 household member ~ (40.1)  (59.9)  (9.7)
Levelgof education ’ have to eat a limited
No formal education 108 9.3 :Emelty l?f ffOOdS due
Primary 689 50.4 o alac (:
Secondary 297 25.6 -resourcesA
Tertiary 65 5.6 Did you or any 536 623 136 296(25.5) 104
Spouse/partner’s level of education ' household member (46.2) (53.8) (11.7) 9.0)
No formal education 107 9.2 have to eat some
Primar 703 60.7 foods that you really
Second);; 256 22'1 did not want to eat
Tertiar: Y 93 8 0 because of a lack of
v : resources to obtain
Ownership of the house
Own house 702 60.6 other types of food?
Rented house 419 36‘2 Did you or any 441 718 114 245(21.1) 82(7.1)
Others 38 3 3 household member (38.1) (61.9) 9.8)
Main Source of household income haV?i tt(})l eata Sﬁ;allier
Employed/Monthly income 285 24.6 meal than you te
Business 175 15.1 Z}(l)u needed btecause
Farmer 645 55.7 ere was no
Others 54 47 enough food?
Socio-class catego Did you or any other 417 742 121 226(19.5) 70(6.0)
Category 1 o 199 17.2 household member (36.0) (64.0) (10.4)
S ’ have to eat fewer
Category 2 591 51.0 AN
Category 3 369 31.8 eals in a day
Alcohol Use because there was
Yes 249 215 not enough food?
No 910 78.5 Was there ever no food 287 872 80(6.9) 166(14.3) 41(3.5)
Smoking status : to eat of any kind in ~ (24.8) (75.2)
Yes # 13 11 your household
No 1146 9é 9 because of lack of
Spouse/partner’s smoking status ;z(s;)jl;rces to get
Y 81 7.0 ’
NZS 1078 93.0 Did you or any 215 944 79(6.8)  117(10.1) 19(1.6)
Parity ’ household member (18.6)  (81.4)
Primi-gravida 469 405 go to sleep at night
One 270 23.3 hungry because
Two 169 14.6 there was not
Three 110 9‘5. enough food?
Four 63 5.4 Did you or any 155 1004 44(3.8) 94(8.1) 17(1.5)
Five and above 78 6‘7 household member (13.4) (86.6)
HIV status ’ go a whole day and
Positive 27 23 night without eating
Negative 1132 97.7 anything because
ic di there was not
Other chronic diseases
Yes 50 4.3 enough food?
No 1109 95.7
Table 3
(Table 2).

Magnitude of food insecurity among pregnant women in the first trimester.

After computing the scores using the nine HFIAS questions, the
proportion of those who were food secure was 46.9%, mildly food
insecure (12.4%), moderately food insecure (23.0%), while those Food secure 543 46.9(43.9-49.8)

Household Food Insecurity status Count Percent (95%CI)

severely food insecure were 17.8% as indicated in Table 3. After Mild food insecurity 144 12.4(10.6-14.5)
. . . . A Moderate food insecurity 266 23.0(20.6-25.5)
considering those with at least one experience of the HFIAS questions, Severe food insecurity 206 17.8(15.6-20.1)

53.1% pregnant women were classified as food insecure during COVID-
19 pandemic.
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3.3. Factors associated with household food insecurity among pregnant
women in Rwanda during the COVID-19 pandemic

The factors significantly associated with food insecurity at bivariate
analysis (p value <0.05) were age of the woman, spouse’s age, resi-
dence, marital status, woman’s and spouse’s level of education,
ownership of the house, main source of household income, social class
category, alcohol use, spouse’s smoking status, and parity. These vari-
ables were considered during multivariable logistic regression analysis.
After running multivariable analysis seven independent predictors of
food insecurity were identified including marital status, level of edu-
cation, main source of household income, social class category, alcohol
use, spouse/partner’s smoking status and parity.

According to the results, married women were 0.38 times less likely
to be food insecure compared to single women {AOR = 0.38; 95%CI =
0.38-0.68}. Women with no formal education were 4.58 times more
likely food insecure than women with tertiary level of education {AOR
= 4.58; 95%CI = 1.88-11.15}. Women from households with business
as main source of income were 0.6 times less likely food insecure {AOR
= 0.60; 95%CI = 0.38-0.97}, than those whose main source of income
was monthly salary. Women whose main source of income was from
farming were 1.6 times more likely food insecure {AOR = 1.64; 95%CI
= 1.09-2.465. Women in the social class one (Poor socio-economic
category) were 2.45 times {AOR = 2.45; 95%CI = 1.59-3.76} more
likely to have food insecurity compared those in social class three
(middle class). Women taking alcohol were 2.47-fold more likely food
insecure than those who indicated otherwise {AOR = 2.47; 95%CI =
1.72-3.54}. Similarly, women whose spouses smoked cigarettes were
2.2 times more likely to have food insecurity {AOR = 2.20; 95%CI =
1.18-4.20}. Women with parity one were 1.8 times {AOR = 1.82; 95%
CI = 1.27-2.63}, those with parity two 3.2 times {AOR = 3.22; 95%CI =
2.06-50.50}, those with parity three 4 times {AOR = 4.02; 95%CI =
1.18-4.20},those with parity four 3 times {AOR = 3.03; 95%CI =
1.56-5.91} and those with parity five and above 3.8 times {AOR = 3.80;
95%CI = 1.91-7.56} more likely to have household food insecurity than
those women who were pregnant for the first time (Table 4).

4. Discussion

The COVID-19 pandemic has affected both the health of billions of
people globally and introduced food insecurity to their households. The
World Food Programme estimates that in LMICs 272 million people are
already or are at risk of becoming acutely food-insecure [20]. The World
Bank’s latest report indicates the impacts of the pandemic has led to a
significant increase in global food insecurity among vulnerable groups in
almost every country with the impacts expected to continue [21]. The
situation is not different in Rwanda with the current study reporting a
53.1% prevalence of food insecurity among pregnant women during the
COVID-19 pandemic. Women further explained that the levels of food
insecurity in their households varied, however, the situation had wors-
ened over the period of lockdown. This could have been because of
disruption of all activities that relate to food production, processing,
distribution, and preparation. It was observed that during lockdown and
travel restrictions, households with pregnant women, children, and
larger families consistently found it even harder to put food on the table.
Increasing food insecurity during the pandemic has been reported in
many other settings.

It has been documented that restricting people’s movements often
result in constraining their economic opportunities [22]. These re-
strictions have severe health and wellbeing impacts on already poor and
vulnerable populations. Many fragile populations, including pregnant
women, children, slum dwellers, the sick, cannot make economic sac-
rifices as they would leave them starving [23,24]. For the poor, tending
to livelihood activities, ensuring an income, and food security, represent
more of a concern than the possibility of contracting COVID-19.

Food insecurity is critical during pregnancy [16,25]. This is because
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Table 4
Predictors of household food insecurity among pregnant women in Rwanda.

Factor Food Food COR (95% CI) AOR (95% CI)
insecure, n secure, n
(%) (%)
Age in years
15-19 41(59.4) 28(40.6) 1.42 0.77
(0.80-2.51) (0.37-1.59)
20-35 450(49.7) 455 2.10 0.72
(50.3) (1.50-2.94) (0.46-1.12)
Fedkek
>35 125(67.6) 60(32.4) 1.00 1.00
Spouse’s/partner’s age in years
15-19 10(71.4) 4(28.6) 0.52 0.38
(0.16-1.71) (0.10-1.38)
20-35 408(51.2) 389 1.25 0.73
(48.8) (0.97-1.62) (0.51-1.03)
>35 198(56.9) 150 1.00 1.00
(43.1)
Residence
Rural 477(58.5) 338 2.08 1.04
(41.5) (1.61-2.69) (0.75-1.45)
Urban 139(40.4) 205 1.00 1.00
(59.6)
Marital status
Married 306(50.7) 298 0.51 0.38
(49.3) (0.32-0.83) ** (0.21-0.68) **
Cohabiting 254(53.9) 217 0.58 0.40
(46.1) (0.36-0.95) (0.23-0.72)
Single 56(66.7) 28(33.3) 1.00 1.00
Level of education
No formal 86(79.6) 22(20.4) 19.19 4.58
education (8.62-42.70) (1.88-11.15)
Primary 403(58.5) 286 6.92 1.65
(41.5) (3.55-13.46) (0.78-3.47)
Secondary 116(39.1) 181 3.15 1.69
(60.9) (1.58-6.27) ** (0.80-3.57)
Tertiary 11(16.9) 54(83.1) 1.00 1.00
Spouse/partner’s level of education
No formal 86(80.4) 21(19.6) 14.95 2.23
education (7.52-29.72) (0.93-5.37)
Primary 415(59.0) 288 5.26 1.45
(41.0) (3.14-8.82) (0.73-2.89)
Secondary 95(37.1) 161 2.15 1.03
(62.9) (1.24-3.76) ** (0.53-2.01)
Tertiary 20(21.5) 73(78.5) 1.00 1.00
Ownership of the house currently reside in
Own house 412(58.7) 290 1.00 1.00
(41.3)
Rented house 174(41.5) 245 0.50 0.89
(58.5) (0.39-0.64) (0.65-1.65)
Others 30(78.9) 8(21.1) 2.64 2.08
(1.19-5.84) (0.80-5.37)
Main source of household income
Employed with 106(37.2) 179 1.00 1.00
monthly salary (62.8)
Owner a small 45(25.7) 130 0.58 0.60
business (74.3) (0.39-0.88) * (0.38-0.97) *
Subsistence 436(67.6) 209 3.52 1.64
Farming (32.4) (2.63-4.71) (1.09-2.46) *
Fedkk
Others 29(53.7) 25(46.3) 1.96 1.58
(1.09-3.52) * (0.79-3.16)
Socio-class category
“Category 1 135(67.8) 64(32.2) 3.33 2.45
(2.32-4.79) (1.59-3.76)
"Category 2 338(57.2) 253 2.11 2.02
(42.8) (1.62-2.75) (1.47-2.78)
“Category 3 143(38.8) 1.00 1.00

(continued on next page)
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Table 4 (continued)

Factor Food Food COR (95% CI) AOR (95% CI)
insecure, n secure, n
(%) (%)
226
(61.2)
Alcohol use
Yes 183(73.5) 66(26.5) 3.05 2.47
(2.24-4.16) (1.72-3.54)
ek dekek
No 433(47.6) 477 1.00 1.00
(52.4)

Smoking status

Yes 9(69.2) 4(30.8) 1.99
(0.61-6.52)
No 607(53.0) 539 1.00
(47.0)
Spouse/partner’s smoking status
Yes 62(76.5) 19(23.5) 3.08 2.20
(1.82-5.23) (1.18-4.20) *
No 554(51.4) 524 1.00 1.00
(48.6)
Parity
Primigravida 203(43.3) 266 1.00 1.00
(56.7)
One 135(50.0) 135 1.31 1.82
(50.0) (0.97-1.77) (1.27-2.63) **
Two 106(62.7) 63(37.3) 2.21 3.22
(1.53-3.16) (2.06-50.5)
Fkk Fdkk
Three 77(70.0) 33(30.0) 3.06 4.02
(1.96-4.78) (2.29-7.08)
Fekk Fdkk
Four 41(65.1) 22(34.9) 2.44 3.03
(1.41-4.23) ** (1.56-5.91)
Fedkk
Five and above 54(69.2) 24(30.8) 2.95 3.80
(1.76-4.93) (1.91-7.56)
ek Kk
HIV status
Positive 16(59.3) 11(40.7) 1.29
(0.59-2.80)
Negative 600(53.0) 532 1.00

(47.0)
History of chronic diseases

Yes 30(60.0) 20(40.0) 1.34
(0.75-2.38)
No 586(52.8) 523 1.00

(47.2)

AOR: Adjusted Odds Ratio COR: Crude Odds Ratio; CI: Confidence Interval; *P
value <0.05; **P value <0.01; ***P value <0.001.

@ Category 1: Very poor and vulnerable citizens who were homeless and
unable to feed themselves without assistance.

b Category 2: Citizens who were able to afford some form of rented or low-
class owned accommodation, but who were not gainfully employed and could
only afford to eat once or twice a day.

¢ Category 3: Citizens who were gainfully employed or were even employers
of labour. This category included small farmers who had moved beyond sub-
sistence farming, or owners of small and medium-scale enterprises.

nutritional requirements increase due to physiological changes that
occur in pregnant women such as an increase in basal metabolism
caused by accelerated synthesis of fetal, placenta, uterine, mammary
tissues, and an increase in metabolically active tissue and
cardio-respiratory work. Additionally, the processes to prepare or to get
food may become more difficult, and pregnant women may be restricted
in doing some activities such as farming, and this, in turn, leads to
household food insecurity.

In the multivariate analysis, married women were less likely to be
food insecure compared to single women. This is not surprising because
in African settings men are by default the household heads and are ex-
pected to provide for their family. This is consistent with previous
studies which showed that men being the head of the household is
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associated with a higher likelihood of food security [26,27]. Findings
also revealed that women with no formal education were 5 times more
likely to be food insecure than their counterparts who were educated. In
line with the present findings, low education levels were consistently
reported as the main predictor of food insecurity among the women
[28-30]. This is due to the fact that most women with low education are
unemployed, have lower earning capacity and mostly depend on their
husbands for provision.

Findings on social class indicated that women who were in lower
social class were more likely to be food insecure, compared to those in
higher social class. The finding is consistent with a study conducted in
South Africa, which found that food insecurity was prevalent (42%)
among women from low socio-economic conditions [31]. This is because
people in lower socioeconomic classes depend on daily wages and casual
labor which were severely disrupted during the pandemic, rendering
them food insecure. The protective effects of marriage, education, and
higher socioeconomic status on food insecurity were also reported in a
similar study in Nepal [32].

Increasing parity was also found to be associated with food insecu-
rity. Women with higher parity were two to four times more likely to be
food insecure compared to those who were pregnant for the first time.
This is because higher parity increases women’s social vulnerability and
hence increases their risk of household food insecurity. A recent study
conducted in the US reported that households with children were at high
risk of food insecurity during COVID-19 pandemic [33]. However, this
study did not directly assess the effect of the number of children on the
severity of food insecurity during COVID-19 pandemic.

As previously demonstrated [34], substance use was also found to be
positively associated with food insecurity with those who took alcohol
or whose partners smoked being more likely to be food insecure than
their counterparts. The relationship between substance use and food
insecurity has been shown to be bidirectional. A high prevalence
(21.5%) of alcohol consumption during pregnancy was observed among
pregnant women in Rwanda. Similarly, this high prevalence of alcohol
consumption during pregnancy has been observed in other African
countries for example alcohol consumption during pregnancy was re-
ported as 20.5% in Uganda and 18.5% in Zambia [35]. Alcohol con-
sumption during pregnancy in most African countries may be influenced
by lack of access to public health information about the negative effect
of alcohol consumption during pregnancy [36]. It may also be influ-
enced by the low-cost of locally made alcoholic beverages that are
commonly sold without a license.

The strengths of the study include the use of the standardized tool to
assess food security status among pregnant women as well as using a
large country-wide representative sample. Nevertheless, the findings
should be considered in the following context: The timing of the harvest
season and COVID-19 restrictions could have played a big role in food
insecurity levels; food security status was assessed using self-report, and
hence recall bias also could have played a role as respondents were
interviewed regarding their food intake in the preceding 4 weeks and
therefore, the prevalence of food insecurity during pregnancy may have
been overestimated in the current study. It should also be noted that the
nature of cross-sectional study design may not effectively establish a
cause-effect relationship. Despite those limitations, the study contrib-
utes significantly to the knowledge on the status of food security among
pregnant women during the COVID-19 pandemic.

5. Conclusions

From the above findings, it can be concluded that food insecurity at
the household level increased during the COVID-19 pandemic and
pregnant women were most affected. Nutrition-sensitive interventions
to boost agricultural productivity in general and more specifically tar-
geting women of reproductive age are potential areas of intervention in
reducing food insecurity faced by pregnant women and can aid in
achieving the SDG indicator targets related to food security. Other
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interventions that could reduce food insecurity include the introduction
of organic farming, community awareness campaigns of food security,
food storage, and utilization. There is a need to include screening for
food insecurity in antenatal care package, this will provide a unique
opportunity to identify pregnant women at-risk of food insecurity.
Furthermore, during the period of pandemic community health workers
should be engaged in identifying pregnant women from food insecure
households, this will provide an early opportunity to connect them with
the supplemental nutrition assistance program at community level or at
health facilities.
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