
1Umutoniwase S, et al. BMJ Open 2022;12:e054137. doi:10.1136/bmjopen-2021-054137

Open access 

Food insecurity and level of depression 
among patients with chronic diseases, 
and associated factors during the 
COVID- 19 lockdown: a cross- sectional 
study in rural Rwanda

Sabine Umutoniwase    ,1 Alphonse Nshimyiryo    ,2 Dale A Barnhart,2,3 
Symaque Dusabeyezu,1 Egide Mpanumusingo,1 Evrard Nahimana,1 
Joel M. Mubiligi,1 Vincent K Cubaka2

To cite: Umutoniwase S, 
Nshimyiryo A, Barnhart DA, 
et al.  Food insecurity and 
level of depression among 
patients with chronic diseases, 
and associated factors during 
the COVID- 19 lockdown: 
a cross- sectional study in 
rural Rwanda. BMJ Open 
2022;12:e054137. doi:10.1136/
bmjopen-2021-054137

 ► Prepublication history and 
additional supplemental material 
for this paper are available 
online. To view these files, 
please visit the journal online 
(http://dx.doi.org/10.1136/ 
bmjopen-2021-054137).

Received 08 June 2021
Accepted 02 October 2022

1Clinical, Partners In Health/
Inshuti Mu Buzima, Kigali, 
Rwanda
2Research and Training, Partners 
In Health/Inshuti Mu Buzima, 
Kigali, Rwanda
3Global Health and Social 
Medicine, Harvard Medical 
School, Boston, Massachusetts, 
USA

Correspondence to
Dr Sabine Umutoniwase;  
 sumutoniwase@ pih. org

Original research

© Author(s) (or their 
employer(s)) 2022. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objectives We aimed to describe access to food and 
symptoms of depression among patients with chronic 
diseases or their caregivers, and assess associated factors 
during the COVID- 19 lockdown in rural Rwanda.
Design A cross- sectional study.
Setting and participants A stratified random sampling 
technique was used to recruit 220 patients enrolled in the 
HIV, non- communicable diseases, mental health, paediatric 
development clinic and oncology programmes in three 
rural districts of Rwanda.
Outcome measures Telephone- based interviews were 
conducted to collect data on the number of daily meals 
before and during the COVID- 19, and depression was 
assessed using the Patient Health Questionnaire- 9. We 
used logistic regression analysis to investigate factors 
associated with households reporting a reduction in daily 
meals and with the survey respondent reporting symptoms 
of depression.
Results Of the participants, 19.1% reported a reduction in 
daily number of meals for either adults or children in their 
households during lockdown and 24.6% had depression. 
Reporting a reduction in daily meals was associated 
with the district of residence and estimated household’s 
monthly income. Self- reported depression was 
significantly associated with negative experiences during 
lockdown, including reporting feeling depressed or fear 
(AOR 4.82; 95% CI 2.08 to 11.21), loneliness (AOR 4.33; 
95% CI 1.32 to 14.13), reduction in daily meals (AOR 4.15; 
95% CI 1.56 to 11.00) and lack of access to healthcare (OR 
3.29; 95% CI 1.32 to 8.23).
Conclusions Our findings suggest that significant 
reduction in access to food affected rural Rwandans with 
chronic diseases during COVID- 19 lockdown, and the 
lockdown effect varied by household’s pre- pandemic 
level of vulnerability to food insecurity. Reduction in 
household meals, as well as other self- reported effects of 
the lockdown, were associated with worse psychological 
status of survey respondents. Economic and food 
support should be considered by governments and 
non- governmental organisations to protect those most 
vulnerable including patients with chronic diseases against 

the effects of pandemics and their associated containment 
measures.

INTRODUCTION
In response to the COVID- 19 pandemic, 
many countries have adopted lockdowns as a 
strategy to curb the spread of the virus. While 
lockdowns have proven to be an effective 
strategy to contain the spread of COVID- 19 
and reduce transmission,1 2 they have also 
negatively impacted the overall physical, 
economic, mental, social and spiritual health 
of the people.3 Lockdowns have disrupted 
food supply chains both within and between 
countries, and the resulting income losses 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The Patient Health Questionnaire- 9, a standard nine 
questions tool previously validated in the Rwandan 
population, was used to measure the outcome vari-
able of the level of depression among patients with 
chronic diseases or their caregivers.

 ⇒ We measured access to food in the household using 
self- reported data on the number of daily meals for 
children and adults in normal circumstances and 
that was eaten during the COVID- 19 lockdown (on 
the day prior to the survey date).

 ⇒ Reporting on the number of daily meals in normal 
circumstances was not defined in terms of time, 
which might have reduced data accuracy on daily 
meal consumption before COVID- 19.

 ⇒ Data were self- reported and collected via telephone, 
which might have made it vulnerable to social de-
sirability bias.

 ⇒ Due to the nature of a cross- sectional study design, 
we could not establish a link between experiences 
during the COVID- 19 lockdown and the level of de-
pression or between socioeconomic status indica-
tors and changes in meal frequency.
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and threatened livelihoods have caused hunger and food 
insecurity.4–6 According to the United Nations (UN) data, 
between February and June 2020 alone, 45 million people 
became acutely food insecure, with most located in South 
and Southeast Asia (33 million) and sub- Saharan Africa 
(12 million).7 According to the World Food Programme,8 
COVID- 19 is expected to increase the number of acutely 
food insecure people in East Africa by 73%. In addition, 
the effects of the COVID- 19- related lockdowns, including 
loss of jobs, loneliness and lack of access to routine care, 
have been reported to be associated with increased depres-
sion, anxiety and stress levels,9 10 while people living with 
other chronic health conditions are highly affected.11–13

Low- income households and households who rely on 
informal sources of income have been hit the hardest 
because they depend on daily wages for a living. In these 
households, strict lockdowns have created dual burdens 
of psychosocial and socioeconomic insecurity, especially 
among people experiencing a loss of livelihood.14 Even 
in the absence of the loss of livelihood, social isola-
tion, interruptions of daily routines and reduction in 
leisure activities have been expected to negatively affect 
people’s mental well- being during lockdown.10 15 16 As 
the COVID- 19 pandemic continues, countries need to 
balance policies centred around the need to stop the 
spread of COVID- 19 with policies that mitigate the nega-
tive impacts of lockdown on food security, livelihoods and 
mental health (MH).17 18

In Rwanda, after the first COVID- 19 case was confirmed 
on the 14 March 2020, a strict nationwide lockdown was 
enforced from 22 March 2020 to 3 May 2020. Subse-
quently, the restriction was partly relaxed in phases.19 
During the lockdown period, travel between cities and 
districts was prohibited, non- essential shops and markets 
were closed, unnecessary movements outside of home 
were not permitted, all non- essential employees had to 
work from home and all borders were closed. Although 
the government of Rwanda implemented food provision 
programmes to vulnerable families to mitigate the nega-
tive effects of lockdown, the emergency food support was 
not adequate during the extended lockdown measures 
because it was provided during the first 2 weeks of lock-
down and after that it was provided only on few occasions, 
leaving many vulnerable populations in need of emer-
gency food support. However, the effects of Rwanda’s 
lockdown on vulnerable populations, including patients 
with chronic conditions, have not been previously 
studied. In 2020, the HIV/AIDS prevalence was estimated 
at 2.6% among adults aged 15–49 years in Rwanda.20 In 
addition, by 2017, approximately 27 000 patients with 
non- communicable diseases (NCDs) (including 70% 
hypertension, 19% type 2 diabetes, 5% chronic respi-
ratory disease, 4% type 1 diabetes and 2% heart failure 
patients) were enrolled at 42 outpatient NCD clinics 
across Rwanda.21

Partners In Health/Inshuti Mu Buzima (PIH/IMB) is 
a non- governmental organisation that supports health 
system strengthening across three rural Rwanda districts. 

Between 23 April and 11 May 2020, PIH/IMB conducted 
a cross- sectional telephone survey among chronic care 
patients in order to better understand patient’s needs and 
experience during lockdown. In this paper, we describe 
self- reported access to food and symptoms of depression 
among patients with chronic diseases and their caregivers 
during the lockdown and assess factors associated with 
food insecurity and depression.

METHODS
Study design and setting
Rwanda is administratively divided into four provinces 
(East, North, South and West) and the city of Kigali, with 30 
districts under them. By June 2020, there were 8 national 
referral hospitals, 4 provincial hospitals, 37 district hospi-
tals and 510 primary health centres associated with them 
in Rwanda.22 Each of the 30 districts had at least 1 district 
hospital. Burera district is located in the Northern prov-
ince, while Kayonza and Kirehe districts are located in 
the eastern province. We conducted this cross- sectional 
study in the catchment areas for Rwinkwavu, Kirehe and 
Butaro district hospitals, in Kayonza, Kirehe and Burera 
districts, respectively. These public health facilities, which 
have been supported by PIH/IMB since 2005, supervise a 
total of 8, 16 and 19 primary health centres, respectively, 
and serve a population of about one million people.23 
Over 24 500 patients with chronic conditions were actively 
followed through different chronic care programmes at 
these facilities at the time of the lockdown.

Study population
Patients were eligible for inclusion in the survey if they 
were enrolled in HIV, NCD, MH, paediatric development 
clinic (PDC) and oncology programmes at health facilities 
in the Rwinkwavu, Kirehe and Butaro catchment areas, 
being active patient defined by having a clinical appoint-
ment scheduled between April and June 2020, and had 
a phone number recorded in the electronic medical 
records (EMR) system. Primary caregivers were allowed 
to report on behalf of patients aged<18 years or patients 
who were too ill to respond to the survey questions.

Study sample
Eligibility criteria for this study were: being enrolled in 
one of the five chronic care programmes and an active 
patient with a clinical visit scheduled between March 
and June 2020; resident of Kayonza, Kirehe or Burera 
districts; and having a telephone number recorded in 
the EMR system. We stratified our eligible chronic care 
patient population by district and clinical programme and 
randomly selected patients from each stratum. The goal 
was to randomly select at least 48 patients in each stratum 
(16 patients from each district where applicable), for a 
total sample size of 240 so that program- specific estimates 
could be reported with 95% CIs and ±15% precision. Ulti-
mately, 220 patients were recruited for this study, mainly 
due to a low proportion of patients with a valid telephone 
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number recorded in the EMR system—full details on the 
sample flowchart can be found elsewhere.24

Data source and definition of key variables
Survey interviews were conducted during the lock-
down between 23 April and 11 May 2020. These were 
computer- assisted telephone interviews administered 
using REDCap.25 26 They were conducted by six expe-
rienced data collectors. Data collectors called each 
sampled patient at least once on three separate days, 
and patients who could not be reached were replaced 
with another individual from the same district and clin-
ical programme from the call list. In this analysis, we 
focused on describing access to food and symptoms of 
depression among survey participants and to assess asso-
ciations between their socioeconomic characteristics, 
self- reported effects of the COVID- 19 lockdown and food 
insecurity, and having symptoms of depression. Depres-
sion among survey respondents was assessed using the 
Patient Health Questionnaire- 9 (PHQ- 9), a standard nine 
questions tool which was previously translated in Kinyar-
wanda and validated in the Rwandan population in a 
study that involved epilepsy patients.27 The classification 
of the level of depression was determined based on the 
total PHQ- 9 score, with participants classified as being 
not depressed (PHQ- 9≤4) or having mild (5≤PHQ- 9≤9), 
moderate (10≤PHQ- 9≤14), moderately severe (15≤PHQ- 
9≤19) and severe depression (20≤PHQ- 9), using stan-
dardised cut- offs.28 A PHQ- 9 total score≥10 indicated 
‘having symptoms of moderate- to- severe depression’. 
The survey also asked respondents to self- report on the 
number of daily meals for children and adults in their 
household in normal circumstances as well as the number 
of daily meals eaten on the day before the survey date 
(during the COVID- 19 lockdown). Four survey questions 
were used to collect this information, respectively: (1) in 
normal circumstances, how many meals per day do adults 
get? (2) yesterday, how many meals did adults get? (3) in 
normal circumstances, how many meals do children get 
per day (children under age 5)? and (4) yesterday, how 
many meals did children get (children under age 5)? A 
‘reduction in daily meals during lockdown’ was defined 
as the survey respondent reporting fewer meals per day 
for adults or children during the COVID- 19 lockdown 
compared with usual.

The survey also included an open- ended question that 
allowed respondents to report on any life changes due 
to the COVID- 19 lockdown. Respondents were asked 
‘how have COVID- 19 and the changes due to COVID- 19 
affected your life?’ with pre- defined response options 
including: (1) feeling depressed; (2) lack of food; (3) 
loss of income; and (4) lack of access to healthcare. For 
this type of question, interviewers were instructed not to 
read these response options, but to use ‘anything else’ as 
a probe for exhausting the respondent’s response, while 
the ‘other’ option was used to record any response that 
was not captured in the predefined categories. The ‘socio-
economic status’ of respondents was measured using the 

2015 Rwandan Government’s Ubudehe categorisation 
of households—a four- level categorisation ranging from 
1 (poorest) to 4 (richest).29 Category 1 included people 
who belong to families that do not own a house and 
struggle to afford basic needs, while category 3 included 
households that have members with a full- time job or 
farmers who can go beyond subsistence farming.

Other characteristics of respondents included patient’s 
‘clinical programme’ (HIV, NCD, MH, PDC and 
oncology programmes). The NCD programme included 
patients with diabetes, asthma, hypertension and heart 
failure. The MH programme includes patients with 
epilepsy, depression and other MH disorders. The PDC 
programme provides clinical and nutritional follow- up 
to under- 5 children who were discharged from hospital 
neonatology care units after being born preterm, with 
low birth weight and/or with hypoxic ischaemic enceph-
alopathy. Oncology programme provides treatment and 
care for both paediatric and adult cancer patients. The 
patient’s ‘district of residence’ (Kayonza, Kirehe and 
Burera districts) and ‘respondent type’ (patient vs care-
giver) were also reported as characteristics of survey 
respondents. The respondent’s ‘level of education’ was 
assessed in the survey using a multiple choice question 
with the following categories: (1) no formal education, 
(2) any primary, (3) any secondary, (4) any university and 
(5) other. The ‘livestock ownership’ was assessed using a 
(yes/no) question with a follow- up question to specify the 
type of livestock owned. The existing literature suggests 
an association between livestock ownership and house-
hold food security in Sub- Saharan Africa.30 Respondents 
were also asked to report on the estimated usual ‘house-
hold monthly income’ in Rwandan francs (RWF) with 
the following predefined response categories: (a) zero, 
(b)<30 000, (c) 30 000–49 000, (d) 50 000–100 000 and 
(e)>100 000, and source of income. The preidentified 
response options for the household’s ‘source of income’ 
included: (a) no income, (b) agriculture, (c) business, 
(d) monthly salary and (e) other.

Data analysis
We described patients, caregivers and households’ char-
acteristics using frequencies and percentages for categor-
ical variables and median and interquartile ranges (IQR) 
for continuous variables. We used Wilcoxon matched- 
pairs signed- ranks tests to compare the distributions of 
the number of daily meals before COVID- 19 and during 
the COVID- 19 lockdown. In the univariate analysis, 
Fisher’s exact and Wilcoxon ranksum tests were used to 
measure associations with outcomes for categorical and 
continuous data, respectively.

We used a multivariable logistic regression model built 
using backward stepwise to assess (a) socioeconomic 
characteristics associated with experiencing meal reduc-
tion in the household and (b) socioeconomic character-
istics of survey respondents that predicted symptoms of 
moderate- to- severe depression. In both cases, our final 
model included all variables with a p value<0.20 so that 
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our search for relationships and patterns in our data could 
be maximised. We also forced two variables into the final 
models regardless of their p values: type of survey respon-
dent, which we hypothesised would impact the quality of 
data on food security, with caregivers being more accu-
rate than patients, and patient’s clinical programme, as 
some of the clinical programmes normally provide food 
support to patients to complement their treatment. We 
also expected a differential risk of depression due to the 
study respondent being the patient or caregiver, as well as 
by the health condition/clinical programme. Finally, for 
each self- reported experience during the lockdown, we 
fit a model assessing the association between that expe-
rience and reporting symptoms of moderate- to- severe 
depression after adjusting for all variables identified 
in our previous model as socioeconomic predictors of 
depression. These variables were assumed to be potential 
confounders based on their association with the outcome. 
Wald tests were used to calculate p values for variables 
in the multivariable logistic regression models. All data 
were analysed in Stata V.15.1 (Stata Corp, College Station, 
Texas, USA).

Patient and public involvement
Patients or the public were not involved in the design, 
or conduct, or reporting, or dissemination plans of this 
research.

RESULTS
In total, 220 respondents participated in the survey 
(table 1). In total, 68% of the respondents were patients 
themselves, while 70 (31.8%) respondents were caregivers. 
Patients were sampled from the NCD (n=50, 22.7%), HIV 
(n=49, 22.3%), PDC (n=47, 21.4%), MH (n=43, 19.6%) 
and oncology (n=31, 14.1%) programmes. Of 215 respon-
dents with data on education, 48 (22.3%) did not attend 
any formal education, while 44 (20.5%) had a secondary 
or higher level of education. Self- reported experiences 
during lockdown included the loss of income (n=100, 
45.4%), lack of food (n=81, 36.8%), feeling depressed or 
having fear of infection (n=51, 23.2%), lack of access to 
healthcare (n=32, 14.6%) and loneliness or lack of social 
events (n=19, 8.6%).

In addition, the survey collected data on households’ 
characteristics for respondents. In total, 89% of house-
holds owned a house and the median household size was 
5 members (IQR: 4–6 members). In total, 34% of survey 
participants reported no regular monthly income for 
their households, while 117 (53.2%) were from house-
holds that had a usual estimated monthly income less 
than 30 000 RWF (approximately US$30). The house-
hold’s income was exclusively from agriculture for 115 
(52.3%) respondents, and 20.0% reported having no 
stable source of income in their households. In total, 
36% reported having any livestock in their households, 
while 38 (17.3%) were in the poorest socioeconomic class 
(Ubudehe category 1).

Table 1 Socioeconomic characteristics of study 
participants and self- reported effects of the COVID- 19 
lockdown

Characteristic n %

Survey respondent

  Patient him/herself 150 68.2

  Caregiver 70 31.8

Patient’s clinical programme

  Oncology 31 14.1

  Non- communicable disease 50 22.7

  HIV 49 22.3

  Mental health 43 19.6

  Paediatric development clinic 47 21.4

Respondent’s highest level of education

  No formal education 48 21.8

  Primary 123 55.9

  Secondary or higher 44 20.0

  Missing data 5 2.3

Respondent’s occupation

  Unemployed 55 25.0

  Agriculture 114 51.8

  Professional job 13 5.9

  Businessman/woman or trader 7 3.2

  Other 31 14.1

Respondent’s self- reported life changes due to COVID- 19

  Unable to work/loss of income 100 45.4

  Lack of food 81 36.8

  Feeling depressed/having fear 51 23.2

  Lack of access to healthcare 32 14.6

  Loneliness/lack of social events or 
religious gatherings

19 8.6

Household- level characteristics

District of residence

  Kayonza 75 34.1

  Kirehe 80 36.4

  Burera 65 29.6

Household members, median (IQR) 5 (4–6)

Estimated household monthly income (Rwandan 
francs)

  Zero 75 34.1

  <30 000 117 53.2

  ≥30 000 27 12.3

  Missing data 1 0.4

Reported sources of household income

  No income 44 20.0

  Exclusive agriculture 115 52.3

  Other incomes 57 25.9

  Missing data 4 1.8

Continued
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Overall, 19.1% of respondents reported a reduction in 
the daily number of meals for either adults or children in 
their households during lockdown (figure 1, table 2). The 
median number of meals consumed per day remained 
one meal (IQR: 1–2) for adults and two meals (IQR: 2–3) 
for children before and during the lockdown. However, 
there was a significant negative change in the distribu-
tions of the number of daily meals from pre- COVID- 19 to 
during the COVID- 19 lockdown for both adults (p<0.001) 
and children (p=0.001). Results from the adjusted logistic 
regression model indicate that reporting a reduction in 
the daily number of meals in the household varied signifi-
cantly by district of residence and estimated household 
monthly income. Compared with survey participants 
from Kayonza district, the odds of reporting a reduction 
in the daily number of meals were reduced by 80% in 
Burera district (AOR 0.20; 95% CI 0.07 to 0.60) and by 
63% in Kirehe district (AOR 0.37; 95% CI 0.15 to 0.86). 
The odds of reporting food reduction among house-
holds with<30 000 RWF monthly income being 2.53 times 
(AOR 2.53; 95% CI 1.05 to 6.08) higher compared with 

households with no stable income. The point estimate for 
a household monthly income≥30 000 RWF indicates lower 
odds of reporting food reduction (AOR 0.70; 95% CI 0.17 
to 3.00); however, the confidence interval (CI) was not 
statistically significant. There was no evidence of associ-
ation between experiencing a reduction in daily meals 
and other baseline household socioeconomic status indi-
cators, including Ubudehe category, household size, esti-
mated household monthly income, household source of 
income and the household having livestock.

Overall, 54 (24.6%) participants (22.7% of patients with 
chronic diseases and 28.6% of their caregivers) had symp-
toms of moderate- to- severe depression (95% CI: 19.0% to 
30.8%, table 3 and online supplemental table 1). Among 
the socioeconomic characteristics of the study partici-
pants, the identified predictors of depression included 
the district of residence, reporting having livestock in the 
household and household’s source of income. Compared 
with participants from Kayonza district, the odds of 
depression were 3.24 times higher (AOR 3.24; 95% CI 
1.34 to 7.85) than for participants from Kirehe district 
and 12% lower for participants in Burera district (AOR 
0.88; 95% CI 0.30 to 2.57). The report of having livestock 
in the household was significantly associated with a 61% 
reduction in the odds of depression (AOR 0.39; 95% CI 
0.17 to 0.87). For the household’s source of income, the 
odds of depression among participants who reported 
no stable monthly income were 3.07 times higher (AOR 
3.07; 95% CI 1.27 to 7.41) than participants who reported 
their household’s source of income as exclusively agri-
culture. However, not statistically significant, lower odds 
of depression were observed among participants who 
reported sources of income other than agriculture (AOR 
0.98; 95% CI 0.39 to 2.50).

For the association between negative experiences 
during the COVID- 19 lockdown and having symptoms 
of moderate- to- severe depression, after adjusting for the 
type of survey respondent (patient or caregiver), patient’s 
clinical programme, district of residence, household size, 
having livestock in the household and household source 
of income, increased odds of depression were significantly 
associated with reporting feeling depressed or fear (AOR 
4.82; 95% CI 2.08 to 11.21), reporting loneliness or lack 
of social gatherings (AOR 4.33; 95% CI 1.32 to 14.13), 
experiencing a reduction in household usual number of 
daily meals (AOR 4.15; 95% CI 1.56 to 11.00) and lack 
of access to healthcare (OR 3.29; 95% CI 1.32 to 8.23) 
(table 4). There was no statistically significant association 
between depression and reporting loss of income or lack 
of food during the lockdown.

DISCUSSION
This study assessed the food insecurity and level of 
depression, and associated factors among patients with 
chronic diseases or their caregivers during the COVID- 19 
national lockdown in Rwanda. We found that almost 
one out of every five households included in our survey 

Characteristic n %

Having livestock

  No 132 60.0

  Yes 80 36.4

  Missing data 8 3.6

Socioeconomic status (Ubudehe category)

  1 38 17.3

  2 82 37.3

  3 98 44.6

  Unknown 2 0.9

Table 1 Continued

Figure 1 Per cent distribution of households by number 
of daily meals for children and adults before and during 
COVID- 19 as it was self- reported by patients or caregivers. 
Grey colour: Pre- COVID- 19. White colour: During COVID- 19 
lockdown.
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reported a reduction in daily meals during the COVID- 19 
lockdown. Similar findings have been reported in Bangla-
desh, where 15% of rural households have experienced 
a reduction of meal frequency during lockdown.14 The 
odds of reporting a decrease in daily meal consumption 
significantly varied by geographical location (district of 
residence), with lower odds of meal reduction being 

observed among survey respondents from Burera and 
Kirehe districts compared with Kayonza district. This 
finding is consistent with the Rwanda 2018 comprehen-
sive food security and vulnerability analysis which indi-
cates that even before the COVID- 19 pandemic, Kayonza 
was already more vulnerable to food insecurity with 
32.7% food insecure households compared with 29.7% 

Table 2 Predictors of reporting a reduction in daily meals in the household during the COVID- 19 lockdown

Factors

Univariate analysis of the association 
between each variable and meal 
reduction

Final reduced multivariable logistic 
regression model for the predictors of 
meal reduction

No, n (%) Yes, n (%) P value* AOR (95% CI) P value**

Overall 178 (80.9) 42 (19.1) – – –

Survey respondent >0.999 0.409

  Patient 121 (80.7) 29 (19.3) Ref

  Caregiver 57 (81.4) 13 (18.6) 0.57 (0.15 to 2.18)

Clinical programme 0.004 0.070

  HIV 34 (69.4) 15 (30.6) Ref

  Oncology 30 (96.8) 1 (3.2) 0.10 (0.01 to 0.87)

  Non- communicable disease 44 (88.0) 6 (12.0) 0.41 (0.13 to 1.26)

  Mental health 30 (69.8) 13 (30.2) 1.31 (0.42 to 4.09)

  Paediatric development clinic 40 (85.1) 7 (14.9) 0.61 (0.11 to 3.30)

District of residence 0.010 0.006

  Kayonza 53 (70.7) 22 (29.3) Ref

  Kirehe 66 (82.5) 14 (17.5) 0.37 (0.15 to 0.86)

  Burera 59 (90.8) 6 (9.2) 0.20 (0.07 to 0.60)

Having livestock 0.214 0.084

  No 102 (77.3) 30 (22.7) Ref

  Yes 68 (85.0) 12 (15.0) 0.48 (0.21 to 1.10)

Estimated household monthly income 
(Rwandan francs)

0.094 0.045

  Zero 65 (86.7) 10 (13.3) Ref

  <30 000 88 (75.2) 29 (24.8) 2.53 (1.05 to 6.08)

  ≥30 000 24 (88.9) 3 (11.1) 0.70 (0.17 to 3.00)

Patient/caregiver’s education level 0.083

  None 44 (91.7) 4 (8.3)

  Primary 95 (77.2) 28 (22.7)

  Secondary or higher 36 (81.8) 8 (18.2)

Ubudehe category 0.806

  1 30 (79.0) 8 (21.0)

  2 65 (79.3) 17 (20.7)

  3 81 (82.7) 17 (17.3)

Household size, median (IQR) 5 (4–6) 5 (3–6) 0.641

Household source of income 0.848

  Exclusive agriculture 91 (79.1) 24 (20.9)

  No income 37 (84.1) 7 (15.9)

  Other incomes 46 (80.7) 11 (19.3)

*P value from the Fisher’s exact test of the association between each variable and meal reduction.
**P value from Wald tests for each variable retained in the final reduced model.
AOR, adjusted odds ratio.
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and 22.6% food insecure households in Kirehe and 
Burera districts, respectively.29 Another identified signif-
icant predictor of reporting a reduction in the daily meal 
consumption during the lockdown is the estimated house-
hold’s monthly income, where households with a rela-
tively medium monthly income were more likely to report 
a reduction of meal frequency during the COVID- 19 lock-
down compared with households with no income. Similar 

findings have been reported in South Africa, where 
COVID- 19 related lockdowns affected middle income 
households more than lower income households because 
lower income houses receive significant government assis-
tance, which persisted during the lockdown.5 Particularly, 
with this study population of chronic care patients, in a 
context with widespread food insecurity, adequate nutri-
tion support would become an important predictor of 

Table 3 Predictors of depression

Socioeconomic characteristics of participants

Having symptoms of moderate- 
to- severe depression Final reduced model

n (%) P value* AOR (95% CI) P value**

Overall 54 (24.6) –

Survey respondent 0.401 0.037

  Patient 34 (22.7) Ref

  Caregiver 20 (28.6) 4.42 (1.09 to 17.87)

Clinical programme 0.197 0.015

  HIV 7 (14.3) Ref

  Oncology 11 (35.5) 5.46 (1.57 to 19.02)

  Non- communicable disease 15 (30.0) 3.39 (1.06 to 10.85)

  Mental health 11 (25.6) 1.23 (0.27 to 5.52)

  Paediatric development clinic 10 (21.3) 0.44 (0.07 to 2.68)

District of residence 0.007 0.006

  Kayonza 11 (14.7) Ref

  Kirehe 29 (36.3) 3.24 (1.34 to 7.85)

  Burera 14 (21.5) 0.88 (0.30 to 2.57)

Patient/caregiver’s education level 0.512

  None 11 (22.9)

  Primary 33 (26.8)

  Secondary or higher 8 (18.2)

Ubudehe category 0.743

  1 11 (29.0)

  2 19 (23.2)

  3 23 (23.5)

Household size, median (IQR) 5 (4–6) 0.350 1.18 (0.96 to 1.46) 0.117

Having livestock 0.020 0.022

  No 39 (29.6) Ref

  Yes 12 (15.0) 0.39 (0.17 to 0.87)

Estimated household monthly income (Rwandan francs) 0.106

  Zero 25 (33.3)

  <30 000 23 (19.7)

  ≥30 000 6 (22.2)

Household source of income 0.021 0.031

  Exclusive agriculture 25 (21.7) Ref

  No income 18 (40.9) 3.07 (1.27 to 7.41)

  Other incomes 10 (17.5) 0.98 (0.39 to 2.50)

*P value from the Fisher’s exact test of the association between each variable and having symptoms of moderate- to- severe depression.
**P value from Wald tests for each variable retained in the final reduced model.
AOR, adjusted odds ratio.
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improved clinical outcomes. For example, food insecurity 
predicts stunting and supplemental food packages are 
associated with better outcomes among HIV patients.31 32

A quarter of our survey respondents reported moderate- 
to- severe depression. As has been noted in other settings, 
our study found that being a caregiver for someone with a 
chronic condition, having cancer and having an NCD was 
associated with higher prevalence of depression.33 Even 
after adjusting for these variables, experiencing hardships 
during the lockdown, including experiencing a reduction 
in daily meals, loneliness, fear or lack of access to health-
care, was associated with increased odds of moderate- to- 
severe depression. Associations between lockdowns, food 
insecurity and poor MH have been observed elsewhere, 
including in Bangladesh.14 In the context of chronic care 
patients, the combination of depression and poor nutri-
tion is particularly concerning because it can affect the 

management of chronic conditions through poor medi-
cation adherence.34 35 During COVID- 19, evidence- based 
interventions for MH, such as the cognitive–behavioural 
therapy,17 18 could be adopted to support patients with 
chronic diseases in Rwanda. Access to vaccine could also 
positively affect the psychological status of these vulner-
able people.

This survey highlights the importance of having a short- 
term plan for socioeconomic support of vulnerable popu-
lations, including chronic care patients during times of 
unexpected crisis. During early days of the COVID- 19 
pandemic, communities in many developing countries 
have expressed the urgent need for socioeconomic 
support from their governments, including food and 
direct cash support to vulnerable households as a response 
to the effects of the pandemic.36 As economic crises 
continue, these countries have to depend on emergency 

Table 4 Assessing the association between COVID- 19 experiences and depression

Self- reported effects of the COVID- 19 lockdown

Univariate analysis of the 
association between each self- 
reported effect of COVID- 19 
lockdown and depression

Logistic regression model 
results

Having symptoms of 
depression, n (%) P value* AOR (95% CI) P value**

Overall 54 (24.6) – – –

Reported the inability to work or loss of income during the 
lockdown due to COVID- 19

0.345 0.338

  No 26 (21.7) Ref

  Yes 28 (28.0) 1.44 (0.68 to 3.07)

Reported lack of food during the lockdown due to COVID- 19 0.024 0.060

  No 27 (19.4) Ref

  Yes 27 (33.3) 2.07 (0.97 to 4.43)

Reported feeling depressed or fear during the lockdown due 
to COVID- 19

<0.001 <0.001

  No 31 (18.3) Ref

  Yes 23 (45.1) 4.82 (2.08 to 11.21)

Reported lack of access to healthcare during the lockdown 
due to COVID- 19

<0.001 0.011

  No 37 (19.7) Ref

  Yes 17 (53.1) 3.29 (1.32 to 8.23)

Reported loneliness, lack of social events or religious 
gatherings during the lockdown due to COVID- 19

0.090 0.015

  No 46 (22.9) Ref

  Yes 8 (42.1) 4.33 (1.32 to 14.13)

Living in a household that experienced a reduction in daily 
meals

0.073 0.004

  No 39 (21.9) Ref

  Yes 15 (35.7) 4.15 (1.56 to 11.00)

Each model of the association between each self- reported effect of the COVID- 19 lockdown and depression was adjusted for the type 
of survey respondent (patient or caregiver), patient’s clinical programme, district of residence, household size, having livestock in the 
household and household source of income.
*P value from the Fisher’s exact test of the association between each variable and having symptoms of moderate- to- severe depression.
**P value from Wald tests for the model of the association between each self- reported effect of the COVID- 19 lockdown and depression.
AOR, adjusted odds ratio.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054137 on 10 O

ctober 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


9Umutoniwase S, et al. BMJ Open 2022;12:e054137. doi:10.1136/bmjopen-2021-054137

Open access

packages from the government, which might not be 
adequate to cushion them and their vulnerable popula-
tion.36 37 Expansion of existing social and food support 
programmes can mitigate the risk of economic shocks in 
times of future crisis. However, our survey highlights that 
even chronic care patients who are economically stable 
in normal times can become vulnerable in times of crisis. 
Consequently, clinical programmes may need to explic-
itly target these patients for support to ensure proper 
management of their chronic conditions. In addition to 
preparing a short- term plan for acute crises, chronic care 
patients may benefit from longer- term economic support 
that uses a livelihood approach to create resilience before 
the next crisis. In contrast to short- term solutions such 
as cash transfers and food baskets, the livelihood model 
focuses on evolving thinking about the way the poor and 
vulnerable live their lives and the importance of poli-
cies and institutions in reducing poverty and inequality 
by moving vulnerable households towards economic 
stability.

This study has several limitations. First, data were 
collected via telephone and patients with active phone 
numbers likely had higher income than the average 
patient. However, in the context of a national lockdown, 
telephone surveys were the only way to reach patients. 
Moreover, the observed distribution of patients by socio- 
economic class known as ‘Ubudehe’ was similar to the 
national distribution.29 Second, self- reported data may 
be vulnerable to social desirability bias. However, patients 
were not promised financial or other forms of assistance 
for responding to the survey, and we therefore believe 
they did not have a strong incentive to provide wrong 
information. Third, the sample of this study exclusively 
included people living in rural settings and therefore our 
results may not reflect the impact of COVID- 19 lockdown 
on food security and MH of patients with chronic diseases 
who were living in urban areas. A differential psycho-
logical impact of COVID- 19 by the type of residence has 
been reported elsewhere.38 39 The change in daily meal 
consumption during the lockdown was measured by 
comparing the number of daily meals on the day before 
the survey during lockdown and normal circumstances 
before COVID- 19—however, the latter was not defined 
in terms of time, which might have reduced the accuracy 
of reporting on daily meal consumption before COVID- 
19. Additionally, because this was a cross- sectional study, 
we cannot establish a temporal link between socioeco-
nomic status indicators and changes in meal frequency 
or between experiences during lockdown and depres-
sion. However, most of our socioeconomic status indica-
tors, including respondent education, Ubudehe category, 
household size and occupation, would not be expected to 
change during lockdown and likely reflect pre- lockdown 
conditions.

CONCLUSIONS
We observed that approximately one out of five house-
holds of patients with chronic conditions reported a 

reduction in daily meals during Rwanda’s COVID- 19 lock-
down and that 23% of patients with chronic diseases and 
29% of their caregivers reported symptoms of moderate- 
to- severe depression during this time. Reporting daily 
meal reduction in the household among our study 
population during the pandemic significantly varied 
by the pre- existing level of vulnerability to food insecu-
rity. Our findings also indicate a significant association 
between the negative COVID- 19 experiences including 
lack of access to healthcare, meal reduction and lack of 
social events and loneliness and increased risk of depres-
sion among patients with chronic diseases and their 
caregivers. Economic, food and mental health support 
should be taken into consideration by governments and 
non- government organisations to support those most 
vulnerable including patients with chronic diseases to 
the effects of the COVID- 19 pandemic and prepare for 
instantaneous interventions during future pandemics or 
crises in Rwanda and other resource- limited settings.

Acknowledgements We want to thank Partners In Health/Inshuti Mu Buzima 
that funded the data collection activities for this study. We are also grateful for the 
collaboration and patience of the patients and/or their caregivers across the five 
chronic care programmes who made time to respond to the survey questions.

Contributors SU and AN designed the study, interpreted results and drafted the 
manuscript. AN verified the raw data set and conducted the analysis. AN is the 
guarantor for the data used for the analysis. DAB provided methodologic assistance 
on study design, oversaw statistical analysis and critically reviewed the manuscript. 
VKC and JMM designed the study, supported interpretation of results, analysis 
and critical reviews of the manuscript. SD, EM and EN contributed to results 
interpretation and manuscript revision. All authors have read and approved the final 
manuscript.

Funding Partners In Health/Inshuti Mu Buzima supported the data collection 
activities.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants and was approved by 
patients or their primary caregivers who were aged 18 years or older responded 
to the survey after providing verbal consent for their voluntary participation. In 
addition, this study received approval from the Partners In Health/Inshuti Mu 
Buzima (IMB) research committee and the Rwanda National Ethics Committee 
(RNEC) under the IMB clinical programs research umbrella protocols. (Mental 
health: 196/RNEC/2020; non- communicable disease: 910/RNEC/2019; HIV: 015/
RNEC/2020; oncology: 805/RNEC/2019; and paediatric development clinic: 713/
RNEC/2019.) Participants gave informed consent to participate in the study before 
taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. Data 
are not publicly available, but access may be obtained from the authors upon 
reasonable request.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054137 on 10 O

ctober 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


10 Umutoniwase S, et al. BMJ Open 2022;12:e054137. doi:10.1136/bmjopen-2021-054137

Open access 

permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Sabine Umutoniwase http://orcid.org/0000-0003-3996-9532
Alphonse Nshimyiryo http://orcid.org/0000-0002-2683-9459

REFERENCES
 1 Zhang S, Wang Z, Chang R, et al. COVID- 19 containment: China 

provides important lessons for global response. Front Med 
2020;14:215–9.

 2 Anderson RM, Heesterbeek H, Klinkenberg D, et al. How will country- 
based mitigation measures influence the course of the COVID- 19 
epidemic? Lancet 2020;395:931–4.

 3 Poudel K, Subedi P. Impact of COVID- 19 pandemic on 
socioeconomic and mental health aspects in Nepal. Int J Soc 
Psychiatry 2020;66:748–55.

 4 Hamadani JD, Hasan MI, Baldi AJ, et al. Immediate impact of stay- 
at- home orders to control COVID- 19 transmission on socioeconomic 
conditions, food insecurity, mental health, and intimate partner 
violence in Bangladeshi women and their families: an interrupted 
time series. Lancet Glob Health 2020;8:e1380–9.

 5 Arndt C, Davies R, Gabriel S, et al. Covid- 19 lockdowns, income 
distribution, and food security: an analysis for South Africa. Glob 
Food Sec 2020;26:100410.

 6 Clapp J, Moseley WG. This food crisis is different: COVID- 19 and 
the fragility of the neoliberal food security order. J Peasant Stud 
2020;47:1393–417.

 7 United Nations. Policy Brief: The Impact of COVID- 19 on Food 
Security and Nutrition [Internet]., 2020. Available: https://www.un. 
org/sites/un2.un.org/files/sg_policy_brief_on_covid_impact_on_food_ 
security.pdf

 8 World Food Programme (WFP). WFP global response to COVID- 19, 
2020.

 9 Le HT, Lai AJX, Sun J, et al. Anxiety and depression among people 
under the nationwide partial Lockdown in Vietnam. Front Public 
Health 2020;8:589359.

 10 Wang C, Tee M, Roy AE, et al. The impact of COVID- 19 pandemic 
on physical and mental health of Asians: a study of seven middle- 
income countries in Asia. PLoS One 2021;16:e0246824.

 11 Hao F, Tan W, Jiang L, et al. Do psychiatric patients experience more 
psychiatric symptoms during COVID- 19 pandemic and lockdown? 
A case- control study with service and research implications for 
immunopsychiatry. Brain Behav Immun 2020;87:100–6.

 12 Tee CA, Salido EO, Reyes PWC. Psychological State and Associated 
Factors During the 2019 Coronavirus Disease (COVID- 19) Pandemic 
Among Filipinos with Rheumatoid Arthritis or Systemic Lupus 
Erythematosus]]&gt. OARRR 2020;12:215–22.

 13 Hao F, Tam W, Hu X, et al. A quantitative and qualitative study on 
the neuropsychiatric sequelae of acutely ill COVID- 19 inpatients in 
isolation facilities. Transl Psychiatry 2020;10:355.

 14 Bodrud- Doza M, Shammi M, Bahlman L, et al. Psychosocial and 
socio- economic crisis in Bangladesh due to COVID- 19 pandemic: a 
Perception- Based assessment. Front Public Health 2020;8:341.

 15 Kuang J, Ashraf S, Das U, et al. Awareness, risk perception, and 
stress during the COVID- 19 pandemic in communities of Tamil Nadu, 
India. Int J Environ Res Public Health 2020;17:7177.

 16 Rodríguez- Rey R, Garrido- Hernansaiz H, Collado S. Psychological 
impact and associated factors during the initial stage of the 
coronavirus (COVID- 19) pandemic among the general population in 
Spain. Front Psychol 2020;11:23.

 17 Ho CS, Chee CY, Ho RC. Mental health strategies to combat the 
psychological impact of coronavirus disease 2019 (COVID- 19) 
beyond paranoia and panic. Ann Acad Med Singap 2020;49:155–60.

 18 Soh HL, Ho RC, Ho CS, et al. Efficacy of digital cognitive behavioural 
therapy for insomnia: a meta- analysis of randomised controlled trials. 
Sleep Med 2020;75:315–25.

 19 The East African. Rwanda partially lifts coronavirus lockdown 
[Internet], 2020. Available: https://www.theeastafrican.co.ke/tea/ 
news/east-africa/rwanda-partially-lifts-coronavirus-lockdown- 
1440606 [Accessed 22 Oct 2020].

 20 UNAIDS. UNAIDS. Rwanda [Internet], 2020. Available: https://www. 
unaids.org/en/regionscountries/countries/rwanda [Accessed 31 Dec 
2021].

 21 Niyonsenga SP, Park PH, Ngoga G, et al. Implementation outcomes 
of national decentralization of integrated outpatient services for 
severe non- communicable diseases to district hospitals in Rwanda. 
Trop Med Int Health 2021;26:953–61.

 22 Rwanda Ministry of Health. Rwanda health sector performance report 
2019- 2020. Kigali, Rwanda: Rwanda Ministry of Health, 2020.

 23 National Institute of Statistics of Rwanda (NISR) [Rwanda], Ministry 
of Finance and Economic Planning (MINECOFIN) [Rwanda]. Rwanda 
fourth population and housing census. thematic report: population 
size, structure and distribution. Kigali, Rwanda, 2012.

 24 Nshimyiryo A, Barnhart DA, Cubaka VK, et al. Barriers and coping 
mechanisms to accessing healthcare during the COVID- 19 
lockdown: a cross- sectional survey among patients with chronic 
diseases in rural Rwanda. BMC Public Health 2021;21:704.

 25 Harris PA, Taylor R, Minor BL, et al. The REDCap Consortium: 
building an international community of software platform partners. J 
Biomed Inform 2019;95:103208.

 26 Harris PA, Taylor R, Thielke R, et al. Research electronic data capture 
(REDCap)--a metadata- driven methodology and workflow process 
for providing translational research informatics support. J Biomed 
Inform 2009;42:377–81.

 27 Sebera F, Vissoci JRN, Umwiringirwa J, et al. Validity, reliability and 
cut- offs of the patient health Questionnaire- 9 as a screening tool for 
depression among patients living with epilepsy in Rwanda. PLoS 
One 2020;15:e0234095.

 28 Kroenke K, Spitzer RL, Williams JB. The PHQ- 9: validity of a brief 
depression severity measure. J Gen Intern Med 2001;16:606–13.

 29 National Institute of Statistics of Rwanda. Comprehensive food 
security and vulnerability analysis. Kigali, Rwanda: National Institute 
of Statistics of Rwanda, 2018.

 30 Herrero M, Havlik P, McIntire J. African livestock futures: Realizing 
the potential of livestock for food security, poverty reduction and the 
environment in sub- Saharan Africa. Geneva, Switzerland: Offce of 
the Special Representative of the UN Secretary General for Food 
Security and Nutrition and the United Nations System Influenza 
Coordination (UNSIC), 2014.

 31 Agho KE, Ezeh OK, Ferdous AJ, et al. Factors associated with 
under- 5 mortality in three disadvantaged East African districts. Int 
Health 2020;12:417–28.

 32 Rothman J, Kayigamba F, Hills V, et al. The impact of a community- 
based intervention including a monthly food ration on food insecurity 
among HIV- positive adults during the first year of antiretroviral 
therapy. AIDS Behav 2018;22:154–63.

 33 Geng H- mei, Chuang D- mei, Yang F. Prevalence and determinants 
of depression in caregivers of cancer patients. Medicine 
2018;97:e11863.

 34 Seligman HK, Jacobs EA, López A, et al. Food insecurity and 
glycemic control among low- income patients with type 2 diabetes. 
Diabetes Care 2012;35:233–8.

 35 Grenard JL, Munjas BA, Adams JL, et al. Depression and medication 
adherence in the treatment of chronic diseases in the United States: 
a meta- analysis. J Gen Intern Med 2011;26:1175–82.

 36 Ali A, Ahmed M, Hassan N. Socioeconomic impact of COVID- 19 
pandemic: evidence from rural mountain community in Pakistan. J 
Public Aff 2021;21:e2355.

 37 Workie E, Mackolil J, Nyika J, et al. Deciphering the impact of 
COVID- 19 pandemic on food security, agriculture, and livelihoods: a 
review of the evidence from developing countries. Curr Res Environ 
Sustain 2020;2:100014.

 38 El- Zoghby SM, Soltan EM, Salama HM. Impact of the COVID- 19 
pandemic on mental health and social support among adult 
Egyptians. J Community Health 2020;45:689–95.

 39 Schweda A, Weismüller B, Bäuerle A, et al. Phenotyping mental 
health: age, community size, and depression differently modulate 
COVID- 19- related fear and generalized anxiety. Compr Psychiatry 
2021;104:152218.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054137 on 10 O

ctober 2022. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-3996-9532
http://orcid.org/0000-0002-2683-9459
http://dx.doi.org/10.1007/s11684-020-0766-9
http://dx.doi.org/10.1016/S0140-6736(20)30567-5
http://dx.doi.org/10.1177/0020764020942247
http://dx.doi.org/10.1177/0020764020942247
http://dx.doi.org/10.1016/S2214-109X(20)30366-1
http://dx.doi.org/10.1016/j.gfs.2020.100410
http://dx.doi.org/10.1016/j.gfs.2020.100410
http://dx.doi.org/10.1080/03066150.2020.1823838
https://www.un.org/sites/un2.un.org/files/sg_policy_brief_on_covid_impact_on_food_security.pdf
https://www.un.org/sites/un2.un.org/files/sg_policy_brief_on_covid_impact_on_food_security.pdf
https://www.un.org/sites/un2.un.org/files/sg_policy_brief_on_covid_impact_on_food_security.pdf
http://dx.doi.org/10.3389/fpubh.2020.589359
http://dx.doi.org/10.3389/fpubh.2020.589359
http://dx.doi.org/10.1371/journal.pone.0246824
http://dx.doi.org/10.1016/j.bbi.2020.04.069
http://dx.doi.org/10.2147/OARRR.S269889
http://dx.doi.org/10.1038/s41398-020-01039-2
http://dx.doi.org/10.3389/fpubh.2020.00341
http://dx.doi.org/10.3390/ijerph17197177
http://dx.doi.org/10.3389/fpsyg.2020.01540
http://www.ncbi.nlm.nih.gov/pubmed/32200399
http://dx.doi.org/10.1016/j.sleep.2020.08.020
https://www.theeastafrican.co.ke/tea/news/east-africa/rwanda-partially-lifts-coronavirus-lockdown-1440606
https://www.theeastafrican.co.ke/tea/news/east-africa/rwanda-partially-lifts-coronavirus-lockdown-1440606
https://www.theeastafrican.co.ke/tea/news/east-africa/rwanda-partially-lifts-coronavirus-lockdown-1440606
https://www.unaids.org/en/regionscountries/countries/rwanda
https://www.unaids.org/en/regionscountries/countries/rwanda
http://dx.doi.org/10.1111/tmi.13593
http://dx.doi.org/10.1186/s12889-021-10783-z
http://dx.doi.org/10.1016/j.jbi.2019.103208
http://dx.doi.org/10.1016/j.jbi.2019.103208
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://dx.doi.org/10.1371/journal.pone.0234095
http://dx.doi.org/10.1371/journal.pone.0234095
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://dx.doi.org/10.1093/inthealth/ihz103
http://dx.doi.org/10.1093/inthealth/ihz103
http://dx.doi.org/10.1007/s10461-017-1897-0
http://dx.doi.org/10.1097/MD.0000000000011863
http://dx.doi.org/10.2337/dc11-1627
http://dx.doi.org/10.1007/s11606-011-1704-y
http://dx.doi.org/10.1002/pa.2355
http://dx.doi.org/10.1002/pa.2355
http://dx.doi.org/10.1016/j.crsust.2020.100014
http://dx.doi.org/10.1016/j.crsust.2020.100014
http://dx.doi.org/10.1007/s10900-020-00853-5
http://dx.doi.org/10.1016/j.comppsych.2020.152218
http://bmjopen.bmj.com/

	Food insecurity and level of depression among patients with chronic diseases, and associated factors during the COVID-19 lockdown: a cross-sectional study in rural Rwanda
	Abstract
	Introduction
	Methods
	Study design and setting
	Study population
	Study sample
	Data source and definition of key variables
	Data analysis
	Patient and public involvement

	Results
	Discussion
	Conclusions
	References


