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Abstract 

Background The increased frequency of climate induced natural disasters has exacerbated the risks of malnutrition 
in the already vulnerable regions. This study was aimed at exploring the effects of Cyclone Idai on nutrition outcomes 
of women of child‑bearing age and children under 5 years.

Method The household‑based cross‑sectional study was conducted in Eastern Zimbabwe. Data were collected 
through face‑to‑face interviews to determine food consumption score (FCS) and household dietary diversity (HDDS), 
minimum dietary diversity for women (MDD‑W) and minimum dietary diversity for children (MDD‑C). Severity of 
Cyclone Idai was grouped into five categories based on the extent of damage to infrastructure and loss of human lives. 
Association between continuous and categorical variables was tested using Pearson correlation test and Chi square 
test, respectively. Linear and binary logistic regression was performed to investigate determinants of food security.

Results A total of 535 households were interviewed. There was a significant correlation between severity of Cyclone 
Idai and MDD‑W (p = 0.011), HDDS (p = 0.018) and FCS (p = 0.001). However, severity of Cyclone Idai was not a 
determinant of any nutrition outcome, but gender of household head was a negative predictor of HDDS (β = − 0.734, 
p = 0.040), and marital status of household head was a positive predictor (β = 0.093, p = 0.016) of FCS.

Conclusion The findings provide a good baseline to inform future programming of food aid activities during disas‑
ters. More so, our findings call for evidence‑based policies regarding composition of a food aid basket and targeting 
of beneficiaries. The main strength of this study is that it is the first to investigate the effects of cyclones on food and 
nutrition security indicators and is based on a large sample size thus making our results generalisable.
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Introduction
Climate induced natural disasters such as floods, 
cyclones, storms, and heat waves have been on the rise 
globally and have doubled since the early 1990s [1]. These 
disasters are now becoming more frequent and extreme 
due to an increase in greenhouse gases concentration in 
the atmosphere, rising temperatures and extreme rain-
fall. These climate change induced disasters have exacer-
bated the risks of hunger and undernutrition [2] through 
the reduced yields of agricultural crops. Countries which 
already have food shortages, like low and middle income 
ones, are often the most vulnerable to climate change, 
and they have a low capacity to adapt [3].

Zimbabwe has experienced a number of severe 
drought episodes in the last three decades; 1991–1992, 
1994–1995, 2002–2003, 2015–2016, and 2018–2019 [4]. 
In addition to droughts, the incidences and frequencies 
of cyclones have increased. Cyclone Japhet occurred 
in 2003, resulting in widespread river flooding causing 
extensive crop damage in Mozambique, Zambia, and 
Zimbabwe [5]. Cyclone Dineo followed in 2017 and then 
Cyclone Idai in 2019. After Cyclone Idai hit Zimbabwe, 6 
weeks later Cyclone Kenneth hit the same areas giving no 
room for recovery in the affected zones [6].

In Zimbabwe, Cyclone Idai affected approximately 
270,000 people of which about 51,000 were displaced [7]. 
This disaster claimed more than 340 lives and some peo-
ple are still missing. Areas in Chimanimani and Chipinge 
districts suffered the greatest impact [7]. With agricul-
tural land rendered unusable and infrastructure e.g., 
storage facilities left inutile; this possibly affected dietary 
intake and diet quality but however, this was not assessed 
[8]. Research has shown that cyclones not only destroy 
infrastructure but also wash away food stocks, grana-
ries, fields, gardens, and livestock [9–11]. Climate change 
can accelerate undernutrition through several pathways, 
some of which include the disruption of household food 
security, child feeding practices, environmental health 
and access to health services [12]. An impact of these 
pathways results in food shortages, no access to safe and 
nutritious food, therefore, food consumption and dietary 
diversity are distorted. When a disaster occurs, women 
and children often suffer the most impact due to gender 
discriminatory cultural norms and inadequate access to 
resources [13]. Food shortages after a disaster render 
women more vulnerable to malnutrition because they 
have specific nutritional needs during adolescence, while 
pregnant and/or lactating women also tend to consume 
fewer calories to give priority to men and children [14]. 
Young children especially those below the age of five are 
often very sensitive to nutritional deficits. When children 
are exposed to such conditions of inadequacy especially 
during the first 1000 days, there are some irreversible 

damages that can occur to their cognitive development, 
health, and physical status. There is therefore a need to 
constantly check the nutritional health of these vulner-
able groups through dietary assessments. Some of the 
dietary assessment methods include the use of 24-h die-
tary recalls (Household Dietary Diversity), food records 
and food frequency questionnaires [15]. Household die-
tary diversity (HDD) assesses the number of food groups 
consumed by a household over a stipulated period, and 
can be used as an indicator of food security as a higher 
HDDS value is correlated with caloric and protein ade-
quacy [16]. The Food Consumption Score (FCS) not 
only considers dietary diversity and food frequency but 
also the relative nutritional importance of different food 
groups to give a better understanding of a household’s 
food security status. Minimum dietary diversity score is 
a population-level indicator of diet diversity that is used 
to validate micronutrient adequacy of the diet for both 
women of child bearing age and children under 5 years 
[15].

After Cyclone Idai hit Zimbabwe, approximately 3905 
children between the ages of six and 59 months were 
admitted into treatment programmes for severe acute 
malnutrition. This showed the negative impact that 
Cyclone Idai had on child nutrition and food security. 
Also and relatedly, in 2020, Cyclone Amphan hit Bang-
ladesh’s south western coast, resulting in instability on 
food security as well as economic instability [17]. Cyclone 
Amphan left 40.8% of the adults with severe food inse-
curity due to job loss or loss of income, and a decrease 
in the living conditions. Disruption of livelihoods further 
paved way for increased prevalence of child malnutrition 
due to decreased dietary quality [18].

Most studies on climate change induced natural dis-
asters mainly look at impact of natural disasters on the 
environment, agricultural productivity, livelihoods and 
water, sanitation and hygiene. Few studies [19] have 
researched on the association of cyclones and food 
security outcomes. The majority of the studies done on 
natural disasters have looked at the effect of cyclones on 
agriculture output [20], livelihoods [21, 22], and poverty 
[23, 24]. Therefore, the main objective of this study was to 
assess the association between Cyclone Idai on selected 
food and nutrition security outcomes (Food Consump-
tion Score, Households Dietary Diversity Score, Mini-
mum Dietary Diversity Score for Women and Minimum 
Dietary Diversity Score for Children) in the most cyclone 
affected region of Eastern Zimbabwe. The authors 
selected these nutrition indicators because they reflect 
access to a variety of foods at the household and individ-
ual level. Natural disasters are known to greatly impact 
first access to foods which is partly the main mechanism 
by which they cause food insecurity.
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Methodology
Data collection
Study setting
The study was done in Eastern Zimbabwe, Manicaland 
Province, in the districts of Buhera, Chimanimani and 
Chipinge (Fig. 1). Manicaland is the second largest prov-
ince in Zimbabwe with a population of 1,753,000 inhab-
itants [25]. The province is in the eastern most part of 
Zimbabwe (18.9216° S, 32.1746° E) and due to its proxim-
ity to Mozambique and the Indian Ocean it is prone to 
cyclones and other adverse weather events.

Sample size and data collection
Using the Dobson formula [26], a sample size of 418 
households was calculated. We anticipated a high non-
response rate due to high prevalence of temporary shel-
ters, therefore, we included a non-response rate of 28% 
giving our final sample size to be 535. The households 
were purposively recruited based on the impact of 
Cyclone Idai through consultations with chiefs, headmen 
and key stakeholder meetings.

Data collection tools
Data was collected using face-to-face interviews. Enu-
meration was done with the help of 10 [9] trained enu-
merators in each district fluent in the local language. A 
questionnaire adopted from the Zimbabwe Vulnerability 
Assessment Committee [27] was used to collect house-
hold quantitative data. This questionnaire consisted of 
the following sections: Household demographics, 24 hour 
and 1-week dietary recall section for individual and 
household. Data was captured on an android-based soft-
ware called Kobo toolbox, a free platform for collecting 
humanitarian and research data.

Nutrition indicators like household dietary diversity, 
food consumption scores, minimum dietary diversity 
for women and for children were calculated as indicated 
below.

Household dietary diversity score (HDDS) Household 
dietary diversity (HDDS) is used to measure the quality 
of diet especially macro- and micronutrients. It depicts 
household access to a variety of food groups. HDDS as 
an indicator gives a better reflection of food security at 

Fig. 1 Map of Manicaland Province showing Buhera, Chimanimani and Chipinge Districts
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household and intra-household levels. Data was collected 
using a 24-hr recall method. There are 12 food groups 
used to calculate the household dietary diversity score 
namely, (1) Cereals, (2) Roots and tubers, (3) Vegetables, 
(4) Fruits, (5) Meat, poultry, and offals, (6) Eggs, (7) Fish 
and seafood, (8) Pulses, legumes, and nuts, (9) Milk and 
milk products, (10) Oils/ fats, (11) Sugar/ honey and (12) 
Miscellaneous. A household is given a score if it con-
sumed food from a food group listed above. The HDDS 
variable was calculated for each household. The value of 
this variable ranges from zero (0) to twelve (12).

Minimum dietary diversity score women (MDD‑W) The 
minimum dietary diversity score for women was meas-
ured according to the FAO guidelines for measuring 
minimum dietary diversity score for women [28]. It 
measures micronutrient adequacy in the diets of women 
at the population level. All the foods consumed by 
women of reproductive age (15–49 years) at or outside 
the home during the previous day or night (last 24 hours) 
was recorded. To compute the score, the foods were 
assigned into the following 10 food groups: (1) Grains, 
roots, and tubers, (2) Pulses, (3) Nuts and seeds, (4) 
Dairy, (5) Meat, poultry, and fish, (6) Eggs, (7) Dark leafy 
greens and vegetables, (8) Other Vitamin A-rich fruits 
and Vegetables, (9) Other vegetables, (10) Other fruits. 
The threshold for adequacy is 5 or more food groups.

Minimum dietary diversity for children (MDD‑C) Mini-
mum dietary diversity for children is defined as the pro-
portion of children 6–23 months of age who receive foods 
from four or more food groups. It is calculated as:

The 7 foods groups used for determination of this indi-
cator are: (1) grains, roots, and tubers, (2) legumes and 
nuts, (3) dairy products (milk, yogurt, cheese), (4) flesh 
foods (meat, fish, poultry, and liver/organ meats), (5) 
eggs, (6) vitamin-A rich fruits and vegetables, (7) other 
fruits and vegetables. A cut off of at least four food 
groups is associated with better quality of diets.

Food Consumption score (FCS) Food consumption data 
was used to calculate food consumption scores consistent 
with the WFP methodology [29]. The food consumption 
score (FCS) was measured by collecting both consump-
tion and frequency of different food groups by a household 
during the past 7 days before the survey. To calculate the 

Children 6 − 23months of age who received foods from ≥ 4 food groups during the previous day ÷ Children 6 − 23months of age

FCS, standard weights were attached for each of the food 
groups that comprise the food consumption score. The 
food consumption groups include: starches, pulses, veg-
etables, fruit, meat, dairy, fats, and sugar. The consump-
tion frequencies of the different foods in the groups were 
summed, with the maximum value for the groups capped 
at 7. The formula, based on these groups, with the stand-
ard weights, is: FCS = (starches*2) + (pulses*3) + vegeta-
bles + fruit + (meat*4) + (dairy*4) + (fats*.5) + (sugar*.5) 
(Oils*.5). The food consumption score therefore ranges 
from 0 to 112. FCS values from zero (0) to 28 indicates a 
poor FCS, 28.5 to 42 indicates a borderline FCS and from 
35.5 to 112 indicates an acceptable FCS.

Severity of cyclone Idai The severity of Cyclone Idai was 
grouped into five (5) categories which are: (i) not affected, 
(ii) moderately affected, (iii) extensively affected but still 
living in their homes, (iv) extensively affected, and relo-
cated to camps, and (v) extensively affected and relocated 
to new houses. This categorization was based on the 
extent of damage to infrastructure (including shelter) and 
loss of human lives due to the cyclone. In the absence of a 
published scale, we developed our own severity scale bas-
ing on damage to infrastructure and loss of lives accord-
ing to a similar scale by Caldera et al., 2016 and Caldera & 
Wirasinghe, 2015 whereby they categorized the severity of 
natural disasters based on the extent of damage to infra-
structure, environment, fatalities and injuries sustained.

Data analysis
Data was downloaded from Kobo toolbox cloud storage 
and exported from Microsoft excel to SPSS v20 (Micro-
soft Inc., Chicago Illinois). Data cleaning and coding was 
done in SPSS v20.

Linearity of continuous variables was tested using 
QQ plots. For demographics, frequency tables were 
generated. Association between minimum dietary 
diversity for women, household dietary diversity, food 
consumption scores and severity were tested using 
Pearson Correlation test (continuous variables) and Chi 
square (categorical variables) where appropriate, with 
significance set at p < 0.05. Linear regression analysis 
was done to test for determinants of HDDS and FCS, 
and logistic regression for MDD-W.

The study was conducted according to the guidelines 
of the Declaration of Helsinki and approved by the 
Research Ethics Committee of Marondera University of 
Agricultural Sciences and Technology (MUAST-26/22).
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Results
Background characteristics
A total of 535 households consisting of 171 women of 
reproductive age and 213 children were interviewed 
(Table  1). The mean age for the household head was 

45.9(40.14) years and the mean household size was 
5.7(2.9). The youngest head of household was 12 years, 
with the oldest at 92 years old. The number of persons 
per household varied from one (1) to 27 members. 
Of the 535 households interviewed, the majority (334 

Table 1 Household demographics

* Chi Square for comparing categorical variables and ANOVA for comparing means
a  Not categorised group did not specify their employment status

Variable Characteristic Severity of cyclone Idai (%) P-value*

Not affected Moderately 
affected

Extensive but 
still living in their 
homes

Extensive 
(relocated to 
camps

Extensive 
(relocated to new 
houses)

District Buhera (n = 231) 39.8 34.6 25.5 0 0 0.000

Chimanimani 
(n = 125)

0 0 77.6 8.0 14.4

Chipinge (n = 170) 0 40.6 59.5 0 0

Type of settlement Village (n = 461) 20 30.4 45.8 0 3.9 0.000

Camp (n = 10) 0 0 0 100 0

Other (n = 55) 0 16.4 83.6 0 0

Age of Household 
Head

Mean (n = 526) 47.4 (16.4) 49.9 (71.0) 44 (15.9) 49.3 (13.4) 43.8 (17) 0.690

Size of Household Mean (n = 526) 5.7 (3.3) 6.2 (2.9) 5.7 (2.7) 5.5 (2.2) 3.9 (1.8) 0.030

Sex of Household 
head

Male (n = 205) 87.5 80.6 86.1 100 75 0.675

Female (n = 37) 12.5 19.4 13.9 0 25

Employment Status Formal employ‑
ment

1.1 1.4 3.9 0 0 0.024

Informal employ‑
ment

87 88.4 75.2 100 72.2

aNot categorised 12 10.2 20.9 0 27.8

Marital Status Married living 
together (n = 334)

20.1 27.2 48.2 0.9 3.6 0.005

Married living apart 
(n = 35)

14.3 31.4 45.7 8.6 0

Divorced/Sepa‑
rated (n = 41)

7.3 31.7 53.7 4.9 2.4

Widow/Widower 
(n = 84)

19 35.7 41.7 1.2 2.4

Never married 
(n = 21)

0 9.5 71.4 4.8 14.3

Other (n = 11) 9.1 18.2 72.7 0 0

Highest level 
of education of 
household head

None (n = 51) 3.9 39.2 54.9 0 2.0 0.007

Primary (n = 185) 18.4 30.8 44.3 3.2 3.2

ZJC (n = 84) 23.8 36.9 33.3 4.8 1.2

O′ level (n = 164) 17.1 18.3 60.4 0 4.3

A’ level (n = 6) 16.7 0 83.3 0 0

Diploma/certificate 
after primary (n = 1)

0 0 100 0 0

Diploma/certificate 
after secondary 
(n = 7)

0 42.9 42.9 0 14.3

Graduate/post‑
graduate (n = 1)

100 0 0 0 0

Other n = 27 22.6 29.6 40.7 0 7.4
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households) were married and living together, with 
48.2% of these still living in their homes after extensive 
damage by Cyclone Idai. Most of the households were 
male headed (84.7%). The majority of the household 
heads who were formally employed were in Category 
3 (3.9%) whilst 100% of household heads in Category 
4 had informal employment. In addition, informal 
employment was high in all Categories (> 50%).

There was a significant between severity of cyclone 
and district (χ2 = 305.700; df = 8; p = 0.000). Chiman-
imani was the most affected district with 77.6% being 
extensively affected but still living in the same homes. 
In addition, there was a significant association between 
severity and type of settlement (χ2 = 557.201; df = 8; 
p = 0.000). Furthermore, the results in Table  1 show 
a significant association between severity of Cyclone 
Idai and marital status (χ2 = 40.274; df = 20; p = 0.005) 
and severity of Cyclone Idai and education level of 
household head (χ2 = 55.123; df = 32; p = 0.007). The 
results also reveal a significant difference in household 
size across severity category (p = 0.030). The house-
holds worst affected and requiring relocation were 
the smallest in size (3.9(1.8)). However, there was no 
significant difference in age of household head across 
severity (p = 0.690) as well as gender of household 
head (p = 0.675).

Association between cyclone Idai and nutrition outcomes
Food consumption score (FCS)
The overall median FCS was 32 [21.50, 45.80]. In addi-
tion, the median FCS for Category 1 (not affected) was 
32 [22.00, 46.00], Category 2 was 30.5 [12.50, 40.50], 
Category 3 was 35 [22.25, 52.75], Category 4 was 10 

[7.00, 24.00] and Category 5 was 27.75 [20.38, 37.88] 
(Table  2). The proportion with a poor FCS was 16, 
27.2, 46.4, 6.4 and 4.0% for category 1 to 5 respec-
tively. There was a significant association between the 
severity of Cyclone Idai and FCS (χ2 = 27.421; df = 8; 
p = 0.001). The highest proportion of households with 
a poor FCs were found in the first 3 categories (not 
affected, moderate and extensive but still living in their 
homes).

Household dietary diversity score (HDDS)
HDDS was generally high (≥5 food groups) in all 5 cat-
egories of severity with Category 1 households having a 
HDDS of 5.20(1.4), Category 2 at 5.86(2.0), Category 3 at 
6.35(2.0) and Category 4 and 5 at 5.22(1.2) and 5.50(2.0) 
respectively. There was a significant difference in HDDS 
across severity categories (p = 0.000).

Women minimum dietary diversity score (MDD‑W)
The proportion of women below the MDD-W cut-off 
was as follows; 34.3, 22.5, 40.2, 2.0 and 1.0% for category 
1–5 respectively. This proportion was highest for cat-
egory 1 to 3. There was a significant association between 
MDD-W and severity of Cyclone Idai (χ2 = 12.220; df = 4; 
p = 0.016).

Children minimum dietary diversity score (MDD‑C)
A high proportion of children in overall were below 
MDD-C cut-off (that is 74.1% of the children were below 
the cut-off for child dietary diversity). The proportion 
below the MDD-C cut-off by severity of cyclone was 
25.5, 25.5, 42.0, 3.8 and 3.2% from category 1 to 5. There 
was however no significant difference in proportion 

Table 2 Nutrition outcomes of study population by severity of Cyclone  Idaia

*Pearson Chi square except where cells count was less than 5 Fisher’s exact was used
a All results show % proportion of households/individuals

Nutrition 
outcome

Characteristic Severity of Cyclone Idai (%) P-value*

Not affected Moderately 
affected

Extensive (Still 
living in their 
homes)

Extensive 
(Relocated to 
camps)

Extensive 
(Relocated to 
new houses)

Food Consumption 
Score

Poor (n = 125) 16.0 27.2 46.4 6.4 4.0 0.001

Borderline (n = 165) 18.8 33.3 41.8 1.2 4.8

Adequate (n = 217) 18.0 23.0 56.7 0 2.3

HDDS Mean (n = 500) 5.20 (1.4) 5.86 (2.0) 6.35 (2.0) 5.22 (1.2) 5.50 (2.0) 0.000

MDD‑W Inadequate 
(n = 102)

34.3 22.5 40.2 2.0 1.0 0.011

Adequate (n = 60) 16.7 15.0 58.3 3.3 6.7

MDD‑C Below average 
(n = 157)

25.5 25.5 42.0 3.8 3.2 0.245

Above average 
(n = 49)

14.3 26.5 55.1 0 4.1
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below cut-off across severity category (χ2 = 5.439; df = 4; 
p = 0.245).

Determinants of nutrition outcomes of sampled 
households
The results presented in Table  3 reveal that gender of 
household head was a negative predictor of HDDS 
(β = − 0.734, p = 0.040) which shows that female headed 
households were found to be more food secure. Mari-
tal status was a significant positive predictor of FCS 
(β = 0.093, p = 0.016) showing that married couples who 
are living together had a higher FCS than others. How-
ever, severity of Cyclone Idai was not a predictor of any of 
the nutrition outcomes (HDDS, FCS and MDD-W).

Nutritional quality by severity of cyclone Idai
Consumption of Vitamin A-rich foods was in overall high 
in all settlements with only those living in camps (Cat-
egory 4) having less than 50% households consuming 
Vitamin A-rich foods (Fig. 2). The highest proportion of 
households who never consumed these foods was also in 
camps. Households living in camps had the highest pro-
portion (30%) of never consuming protein-rich foods; 
however, it also had the highest proportion of households 
who consumed protein-rich foods at least on 6 or less 
days prior to the survey. The proportion of households 
consuming Heme iron-rich foods daily is generally low 
across all the settlements. Camps had the highest pro-
portion (40%) of households who never consumed Heme 
iron-rich foods seven (7) days before the survey and none 
of the households consumed Heme-iron foods daily.

Discussion
This study sought to investigate the effect of Cyclone 
Idai on selected food security indicators namely FCS, 
HDDS, MDD-W and MDD-C. In general, the house-
holds worst affected by the cyclone were the smallest 
in size and headed by either divorced or never married 
household heads. Furthermore, households with poor 
socio-demographic profiles were more severely affected 
by the cyclone and this could be the reason they opted to 
be relocated since these households usually have poorer 
coping strategies and or support structures [30]. This is 
corroborated by findings from a study done in rural Sri 
Lanka [31] which showed that households that mostly 
depend on natural resources for their livelihood, and 
those with low incomes suffer greater losses from floods 

Table 3 Determinants of nutrition  outcomesa

*Significant (p < 0.05)
a Simple linear regression with dependent variables, HDDS and FCS except for 
MDD-W where binary logistic regression was used

Variables Nutrition Outcomes

HDDS FCS MDD-W

Age of household head 0.004 0.003 0.033

Marital status 0.145 0.093* 0.109

Sex of household head −0.734* −0.264 −0.593

Household size 0.067 −0.034 −0.057

Highest level of education 0.006 0.057 0.140

Type of settlement −0.054 −0.087 0.699

Severity of Cyclone Idai −0.315 − 0.100 0.613

Adjusted  R2 0.103 0.042

R2 0.134 0.075

Fig. 2 Nutritional Quality analysis by severity of Cyclone Idai
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and droughts than other households. In terms of food 
security, contrary to our assertion that relocated house-
holds would have a poor FCS, the highest proportion of 
households with a poor FCs were found in the first 3 cat-
egories (not affected, moderate and extensive but still liv-
ing in their homes). These findings corroborate with the 
ZimVAC 2019 report which showed that in Manicaland 
30% of the surveyed households had poor FCS in 2019 
which was after the cyclone had occurred as compared 
to the ZimVAC of 2018 which had19% of the surveyed 
households who had a poor FCS [32]. In general, these 
are food insecure districts, although relocated house-
holds had higher FCS possibly due to food aid. Data col-
lection was conducted 31 months after the cyclone and 
by this time camps had been set up and there was relief 
activity by the Ministry of Health and Child Care along-
side various Non-Governmental Organisations like the 
Adventist Development and Relief Agency International 
(ADRA), IOM, UNICEF, Nutrition Action Zimbabwe 
(NAZ), Save the Children, World Vision International, 
GOAL and WFP. IOM was working to support affected 
communities through technical assistance in shelter and 
information management.

The diet quality for women in the severely affected cat-
egories appeared to have been better than that of women 
in moderately and non-affected households. The propor-
tion of women below the MDD-W cut-off was highest 
for category 1 to 3 and lowest for relocated households 
(severely affected). This validates the important contribu-
tion of food aid as part of relief efforts. To support our 
results, a study done in Southern African countries also 
showed that increased frequencies of flooding were asso-
ciated with decreased women dietary diversity and food 
security [33].

Though HDDS was adequate across all categories, the 
results revealed that a high proportion of children were 
below MDD-C cut-off (≥4 food groups). This reflects 
access by households to food but poor intra-household 
food distribution. Our findings can be supported by 
results from a study done by Fanzo et al. [12] showed that 
climate change is associated with nutrition status through 
decreased food quantity and access individually, at house-
hold level or even at national level leading to a decrease 
in dietary diversity. However, the last 2 categories (relo-
cated to camps or new homes) had the lowest proportion, 
meaning children living in relocated households (severely 
affected) had better access to diverse foods than those 
living in moderately and non-affected areas. This result 
contradicts with the types of food groups reportedly con-
sumed. We found that the highest proportion of house-
holds who never consumed vitamin A rich foods were in 
the camps. Camps also had the highest proportion (40%) 

of households who never consumed Heme iron-rich 
foods. According to ZimVAC (2019), in Manicaland Prov-
ince only 6% of the surveyed households had consumed 
iron-rich foods for over 6 days in the week the survey was 
done. This shows that consumption of iron-rich foods is 
basically low in these districts. Further, households liv-
ing in camps had the highest proportion (30%) of never 
consuming protein-rich foods. Households in camps were 
entirely dependent on food aid. The food aid ration con-
sisted of 2.4 kg pulses, 13.5 kg cereal, 0.75 kg vegetable 
oil, 6 kg super cereal plus (Corn Soya Blend++) and 6 kg 
super cereal (Corn Soya Blend) per person per month. 
It is evident that the food aid basket is lacking in animal 
source foods and perhaps the participants may not have 
known that the super cereal provided was fortified with 
Vitamin A hence it was a vitamin A source. Super cereal 
is prepared from heat treated maize, whole soya beans, 
vitamins and minerals to provide a highly nutritious meal 
[34]. A study done in Malawi showed that the provision of 
super cereal increased calorie density as well as enhancing 
the absorption of fat-soluble vitamins, thereby address-
ing the nutritional needs of children with moderate acute 
malnutrition [35].

Our study had several strengths which include that 
it had a big sample size, the findings presented in this 
paper provide a good baseline to inform future program-
ming of food aid activities during disasters and it was 
the first study to attempt to associate cyclone disasters 
with selected nutrition indicators. More so, our find-
ings call for evidence-based policies regarding composi-
tion of a food aid basket and targeting of beneficiaries. 
However, the main limitations of our study were that we 
could not gain access to communities immediately after 
the cyclone, hence the relationships measured were con-
founded by relief activities. We also did not collect nutri-
tion status data and background socio economic status of 
the population which is an important confounder affect-
ing coping strategies therefore we recommend this for 
future studies.

Conclusion
The cyclone negatively affected most food security indi-
cators with only the relocated households faring better 
possibly due to aid. There were variations in diet qual-
ity. Though at household level dietary diversity was ade-
quate, this did not translate to adequate women and child 
dietary diversity. Food security indicators for children 
were below acceptable levels indicating inadequacy of 
relief activities for children and women dietary require-
ments. These findings call for evidence-based policies 
regarding composition of a food aid basket and targeting 
of beneficiaries.
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