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Abstract

Background: Food insecurity has increased during the COVID-19 pandemic, affecting an estimated 260 million peo-
ple. However, little evidence is available on how pandemic-related characteristics influence food security in a high-
altitude population. The objective of this study was to assess factors associated with food insecurity in high-altitude
Peruvian cities during the second epidemic wave of COVID-19.

Methods: A retrospective, cross-sectional study was conducted in eight Peruvian cities over 1,500 m above sea level.
An online survey measuring food security, presence of anxiety & depressive symptoms, sleep quality, post-traumatic
stress disorder (PTSD), resilience, and sociodemographic characteristics was disseminated through social networks
between December 2020 and February 2021. Generalized linear models were used to identify an association between
the study variables.

Results: Of 700 participants, the median age was 23 years, and more than half were female (56.7%). The prevalence
of food insecurity was 37.1%. Anxiety symptoms, depressive symptoms, and PTSD were present in 72.7%, 64.1%, and
15% of respondents, respectively. The prevalence of food insecurity was higher in people with fair (PR: 1.60, 95% CI:
1.23-2.07) and very bad perception of their health (PR: 4.06, 95% Cl: 2.63-6.26), individuals seeking mental health
support (PR: 1.42,95% Cl: 1.25-1.62), and in those who lost their job due to the pandemic (PR: 1.82, 95% Cl: 1.62-2.04).
Having moderate (PR: 1.52, 95% Cl: 1.26-1.83) and moderate to severe depressive symptoms (PR: 1.58, 95% Cl:
1.11-2.27) also increased the prevalence of food insecurity.

Conclusion: During the pandemic, the prevalence of food insecurity has increased in the Peruvian high-altitude
population, revealing the need for preventive strategies. l[dentification of pandemic-related characteristics that influ-
ence food insecurity can guide interventions in at-risk individuals and reduce the long-term impact of this problem
on overall health and quality of life.
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Introduction

In Peru, restrictive measures, such as mandatory quar-
antine, were imposed to mitigate the impact of the
COVID-19 pandemic, which limited access to food,
medicines, and essential services [1]. This has led to
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a major impact on economic activities [2] and a high
frequency of food insecurity (75.5%) [3, 4]. In Latin
America and the Caribbean, before COVID-19, it was
estimated that 205 million people experienced food
insecurity [5]. In 2020, this problem increased, affect-
ing around 260 million people [6]. Studies conducted
in the context of the pandemic found a frequency of
food insecurity in Peru of around 23.2-83.9% [1, 7, 8].
A study conducted before COVID-19 in one district of
Ayacucho (southern Peru) found 60.9% of food insecu-
rity in families with at least one child under 12 years of
age [7].

The impact of the pandemic has also extended to the
mental health field, influencing the development of anxi-
ety and depression as a result of confinement [9]. This sit-
uation has caused higher economic damage to vulnerable
populations, such as those with low economic resources,
increased by the social isolation measures that prevented
daily subsistence activities [10]. Food insecurity is associ-
ated with mental health disorders [11, 12].

Relevant factors associated with food insecurity during
the COVID-19 pandemic include female sex [4, 8], low
educational level [13], poverty [14], anxiety [11, 14], and
depression [10, 11]. The consequences of food insecurity
during the pandemic are especially important for mental
health, as this problem can be more serious for families,
particularly those with children, than in other situations
[11]. This would be explained by the primary need to
provide food, which leads to constant psychological dis-
tress. However, significant characteristics related to men-
tal health remain under-assessed, such as post-traumatic
stress disorder (PTSD), search for mental health support,
loss of employment, and general health perception. These
characteristics may limit the ability to overcome the
impact of the pandemic on economic and food security.

Studies conducted in Peru on the factors influenc-
ing food insecurity during the COVID-19 pandemic are
scarce and related to the first epidemic wave [1, 4, 6].
In addition, information in high-altitude cities, includ-
ing a unique geographical population, is poorly reported
before this context [7]. Therefore, this study aimed to
evaluate the factors associated with food insecurity in
eight high-altitude cities during the second wave of the
COVID-19 epidemic in Peru. This information would
allow a better understanding of how the frequency of
food insecurity has differed in the Peruvian population
to recognize at-risk groups. The study will contribute to
the literature by explaining underexplored characteristics
that might influence the occurrence of food insecurity,
showing possible variation in its prevalence compared
to other populations and epidemic waves, and providing
evidence for developing strategies to prevent this public
health problem.
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To this end, the following research questions were
addressed: 1) What is the prevalence of food insecurity
in high-altitude Peruvian cities during the second epi-
demic wave of COVID-19? 2) How does the prevalence
of food insecurity vary by participant characteristics? 3)
Are experiences considered to be consequences of the
pandemic (loss of employment, health perception, search
for mental health support, PTSD, diagnosis of COVID-
19, family members with COVID-19) associated with the
development of food insecurity? In light of these ques-
tions, we hypothesized that 1) there is a high prevalence
of food insecurity in high-altitude cities during the sec-
ond epidemic wave, 2) the prevalence of food insecurity
varies according to the characteristics of the participants,
especially those related to mental health, and 3) pan-
demic-related experiences are associated with the devel-
opment of food insecurity.

Methods

Study design

A retrospective study was conducted using data from a
previous cross-sectional survey assessing the association
of resilience with mental health outcomes in eight Peru-
vian high-altitude cities during the second epidemic wave
of COVID-19. The study followed an analytical approach
that aimed to compare the prevalence of food insecurity
among people exposed and not exposed to the potential
risk factor. The cities were over 1,500 m above sea level
and included Apurimac, Ayacucho, Cajamarca, Cuzco,
Huancavelica, Junin, Pasco, and Puno.

Study population and sample

The study population consisted of people over 18 years of
age residing in eight high-altitude cities (population size
of 6 109 058 inhabitants [15]). For the primary study, a
sample size of 450 individuals was estimated based on a
95% confidence interval, a statistical power of 99%, and
a resilience prevalence ratio of 1.5. To this number was
added 20% incomplete responses (n=90) and 20% refus-
als (n=90). The final sample size was 630 individuals.

Procedure

A list of validated questionnaires (indicated in the Meas-
ures section) was compiled to develop a virtual survey
designed with Google® Forms. The survey was shared
between December 20, 2020, and February 28, 2021
(the initial period of the second epidemic wave in Peru)
through social networks (i.e., WhatsApp®, Instagram®,
Facebook®, and Telegram®). The authors were supported
by collaborators residing in the selected high-altitude
cities, who also disseminated the survey using a snow-
ball sampling method. To prevent bot responses and
multiple responses from one individual, we asked each



Zila-Velasque et al. BMC Public Health (2022) 22:1962

participant to log in with their Gmail® account before
starting the survey (the email address was not recorded
in the survey). Potential participants who entered the
survey had two initial questions on the first page that
asked if the individual was over 18 years of age and lived
in any selected high-altitude city. Those who met the ini-
tial selection criteria moved to a new section where they
were shown informed consent and the option to volun-
tarily participate in the study. The time to complete the
survey was indicated as approximately 10 min. No per-
sonal data were requested, and the answers provided in
the research remained anonymous and confidential. A
total of 701 participants accepted to participate and com-
pleted the survey, resulting in a response rate of 94.9%.
Once the required number of participants had been
completed, the database was downloaded and reviewed
for inconsistent or duplicate values. Only one observa-
tion was excluded due to incorrect data. The participant
selection process is detailed in Fig. 1.

The characteristics of the sample (7 =700) are shown
in Table 1. The mean age was 23 years, most participants
were female (56%, n=394), with incomplete higher edu-
cation (44%, n=310), and the main occupation reported
was that of university/technical students (65%, n=455).

Accessed the
survey link
n=1738
Refusals
n=237
Y
Participants
n=701
Inconsistent
responses
n=1
A
Final sample for
analysis
n =700
Fig. 1 Participant selection flowchart
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Table 1 Sample characteristics (n=700)
Characteristics n (%)
Age (years)? 23 (18-70)
Sex
Female 394 (56.7)
Male 301 (43.3)
Education level
Without formal education 1(0.1)
Incomplete primary 3(0.4)
Complete primary 4(0.6)
Incomplete secondary 24 (34)
Complete secondary 139(19.9)
Incomplete higher education 310 (44.3)
Complete higher education 164 (23.4)
Postgraduate 55(7.9)
Occupation
Housewife/Retired 30 (4.3)
Public/Private institutions employees 162 (23.1)
University/Technical students 455 (65.0)
Others 18 (2.6)
Religion
Catholic 447 (63.9)
Evangelical 91 (13.0)
Others 72 (10.3)
None 90 (12.9)
Comorbidity history
No 595 (85.0)
Yes 105 (15.0)
Specific comorbidity
None 596 (85.1)
Asthma 12(1.7)
Diabetes 1(0.1)
Hypertension 10(1.4)
Obesity 13(1.9)
Others 64 (9.1)
History of mental health disorder
No 637 (91.0)
Yes 63 (9.0)
Specific mental health disorder
None 638 (91.1)
Anxiety symptoms 17 (24)
Depressive symptoms 14 (2.0)
Bipolar disorder 4(0.6)
Obsessive compulsive disorder 8(1.1)
Post-traumatic disorder 5(0.7)
Others 14 (2.0)

2 Median (min-max value)

Measures
Food insecurity was measured with the Household
Food Insecurity Access Scale (HFIAS). The HFIAS was
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developed by the US Agency for International Develop-
ment [16] and includes nine items, corresponding to
questions about food consumed in the last four weeks.
Participants are asked about the quality and insuf-
ficient consumption of food, physical consequences,
and anxiety secondary to food insecurity. Responses
are classified as follows: food security (item 1), mild
food insecurity (item 2 to 4), moderate food insecurity
(item 5 or 6), and severe food insecurity (item 6 to 9)
[17]. Mild food insecurity presents with scores of 2-3
on item one, 1-3 on item two, or one on item three or
four. Moderate food insecurity presents with scores of
2—-3 on items three or four, or 1-2 on items five or six.
Severe food insecurity presents with scores of three on
items five or six, or 1-3 on items seven, eight, and nine.
The Spanish version of the instrument has been vali-
dated in the Peruvian population [18]. The HFIAS has
shown high internal consistency (a=0.74) [19]. For this
study, Cronbach’s alpha coefficient was 0.87.

The presence of anxiety symptoms was measured with
the Generalized Anxiety Disorder-7 scale (GAD-7), a
unidimensional self-administered instrument designed
to evaluate the presence of GAD symptoms [20]. A
cut-off point was identified for adequate sensitivity
(89%) and specificity (82%) [21]. This scale contains
seven items, with scores ranging from 0 (not at all) to
3 (almost every day). The overall score ranges from 0
to 21. The mean scores were categorized as absence of
anxiety symptoms (score of 0—4 points), mild anxiety
symptoms (5-9 points), moderate anxiety symptoms
(10-14 points), and severe anxiety symptoms (15-21
points). The Spanish version of the instrument has been
previously validated in the Peruvian population, show-
ing high internal consistency with a Cronbach’s alpha of
0.89 [22]. For the present study, this coefficient was 0.93.

The presence of depressive symptoms was measured
with the Patient Health Questionnaire-9 (PHQ-9), a psy-
chometrically reliable instrument to screen for depres-
sion, which was validated to use in the primary health
care system in Peru [23]. The PHQ-9 has nine items
that assess the presence of depressive symptoms (cor-
responding to DSM-IV criteria), present in the last two
weeks. Each item follows a three-point Likert scale, from
0="never", 1="some days", 2="more than half of the
days" to 3="almost every day" [24]. The mean scores of
depressive symptoms were categorized as minimal (0—4
points), mild (5-9 points), moderate (10-14 points),
moderate to severe (15-19 points), and severe (20-27
points). The instrument shows optimal values of sensi-
tivity (88%) and specificity (92%) and has an acceptable
internal consistency with a Cronbach’s alpha coefficient
of 0.84 [24]. For this study, the coefficient was 0.93.
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Sleep quality was measured with the Oviedo Sleep
Questionnaire (OSQ), a self-administered instrument
that helps diagnose sleep disorders such as insomnia
and hypersomnia, according to DSM-IV and ICD-10
criteria. The OSQ has 15 items, 13 of which are grouped
into three scales: 1) subjective sleep satisfaction, 2)
insomnia, and 3) hypersomnia. The score ranges from 9
to 45 points (the higher the score, the higher the sever-
ity). All items of the instrument follow a Likert-type
response scale. Subjective sleep satisfaction subscale
scores range from one to seven points. The insomnia
subscale scores range from 9 to 45 points. Hypersom-
nia subscale scores range from three to 15 points [25].
The OSQ has been validated in the Spanish population
[26]. The internal consistency of the insomnia subscale
was 0.91 and that of the hypersomnia subscale was
0.88. The internal consistency of the overall OSQ scale
was high with a Cronbach’s alpha coefficient of 0.90
[26]. For the present study, this coefficient was 0.81.

Post-traumatic stress disorder was measured with
the PTSD Checklist — Civilian Version (PCL-C). It
includes 17 items, corresponding to the set of symp-
toms identified in the DSM-IV-TR for criteria B, C, and
D (intrusive re-experiencing, avoidance, and hyperac-
tivity, respectively). Through the instrument instruc-
tions, respondents are asked to indicate how much
"discomfort" each of the 17 symptoms has caused them
during the past month, using a five-point Likert scale
from 1="no discomfort’, 2 ="a little", 3 ="moderately",
4="a lot", to 5="too much". The overall score ranges
from 17 to 85 points. A score of 44 or higher was con-
sidered indicative of PTSD [27]. The Spanish version of
the instrument has been validated in the Peruvian pop-
ulation, showing high internal consistency (a=0.90)
[28]. For this study, Cronbach’s alpha coefficient was
0.96.

Resilience was measured with the 10-item Connor-
Davidson Resilience Scale (CD-RISC). The 10-item CD-
RISC uses a five-point Likert scale with a score from 0
to 4, with a higher score suggesting higher resilience.
The Spanish version of the instrument has been vali-
dated in the Peruvian population and has good psycho-
metric properties with a Cronbach’s alpha of 0.85 [29].
For the present study, the coefficient was 0.96.

Sociodemographic data included age (continuous
and categorized as young [18-29 years], adult [30-
59 years], and older adult [60+ years]), sex, marital
status, religion, comorbidities (asthma, diabetes, hyper-
tension, obesity, and others), educational level, self-
perceived health (five-point Likert scale responses from
0= Very bad to 4= Very good), and time at home (1 to
6h,7to 12 h,and 13 to 24 h).
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Statistical analysis

Three statistical methods were applied to address each
of the research questions. For the first research ques-
tion, a descriptive analysis was performed including all
participant characteristics, which were reported with fre-
quencies and percentages. In the case of all continuous
variables, the median and minimum-maximum ranges
were reported after confirming the non-normality of the
data distribution using histograms and the Shapiro—Wilk
test.

For the second research question, a bivariate analysis
was performed using the chi-square test to determine
differences in the prevalence of food insecurity accord-
ing to participant characteristics. In the case of continu-
ous variables, the Mann—Whitney U test was used due to
the non-normal distribution of the data to identify dif-
ferences between the medians of the non-exposed and
exposed groups. Differences were considered statistically
significant if p-values were less than 0.05.

For the third research question, a multivariate analysis
was performed using generalized linear models (GLM)
with Poisson distribution, log-link function, robust vari-
ance, and places of residence as clusters. Prevalence
ratios (PR) with 95% confidence intervals (95% CI)
were estimated. This type of model was used because it
allows binary outcomes to be evaluated. In addition, it
provides a more interpretable measure of association
and is appropriate when the frequency of the outcome
is low (the event is rare) [30]. The study followed an
exploratory approach that included two steps. Initially, a
simple regression model was used to estimate the asso-
ciation of participants’ characteristics with food insecu-
rity. Then, variables that reached statistical significance
(p-value <0.05) were included in the final multiple regres-
sion model.

The data were organized in a spreadsheet using Micro-
soft Windows Excel® and then imported and analyzed in
Stata® 16.1 (College Station, TX: StataCorp LL).

Results
Characteristics related to the pandemic are shown in
Table 2. A previous diagnosis of COVID-19 was reported
by 12.7% (n=89) of respondents. Anxiety symptoms were
experienced by 72.7% (n=509), depressive symptoms by
64.1% (n=449), and PTSD by 15% (n=106). A good per-
ception of health represented approximately half of the
participants (55.8%, n=391), 53.4% (n=374) were not
working at the time of enrollment, and 14.2% (n=100)
reported having lost their job because of the pandemic.
The prevalence of food insecurity was 37.1% (n=260;
95% CI: 12.57%-18.02%). Mild food insecurity was pre-
sent in 17.5% (n=125), moderate food insecurity in
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Table 2 Characteristics related to the COVID-19 pandemic

Characteristics n (%)
Time at home
13t024h 508 (72.6)
7t012h 140 (20)
Tto6h 52 (7.4)
Health perception
Very good 85(12.1)
Good 391 (55.8)
Fair 200 (28.6)
Bad 21(3.0)
Very bad 3(04)
COVID-19 diagnosis
No 611 (87.3)
Yes 89 (12.7)
Isolation measures taken
No 106 (15.1)
Yes 594 (84.9)
Perception of the severity of the COVID-19 pandemic
Very serious 281 (40.1)
Serious 312 (44.6)
Neutral 68(9.7)
Overestimated 31 (4.4)
Really overestimated 8 (1.1)

Degree of confidence in the government to manage the pandemic

Much trust 30 (4.3)

Some trust 306 (43.7)

Nor trust either distrust 172 (24.6)

Some distrust 117 (16.7)

Much distrust 75 (10.7)
Family members with COVID-19

No 333(47.6)

Yes 367 (524)
Family member deceased due to COVID-19

No 557 (79.6)

Yes 143 (20.4)
Search for mental health support

No 612 (87.4)

Yes 88(12.6)
Loss of employment due to the COVID-19 pandemic

Did not work 374 (534)

Did not lose their job 226 (32.2)

Did lose their job 100 (14.3)
Anxiety symptoms

No 191 (27.3)

Yes 509 (72.7)
Severity of anxiety symptoms

Absence 191 (27.3)

Mild 269 (38.4)

Moderate 152 (21.7)

Severe 88(12.6)
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Table 2 (continued)

Characteristics n (%)
Depressive symptoms
No 251(35.9)
Yes 449 (64.1)
Severity of depressive symptoms
Minimum 251 (35.9)
Mild 209 (29.9)
Moderate 124 (17.7)
Moderate-severe 68 (9.7)
Severe 48 (6.9)
Post-traumatic stress disorder
No 594 (85)
Yes 106 (15)
Resilience?® 24 (13-31)
Insomnia?® 17 (12-22)
Hypersomnia® 6 (4-8)
Food insecurity
Food security 440 (62.9)
Mild food insecurity 123(17.6)
Moderate food insecurity 72 (10.3)
Severe food insecurity 65(9.3)

@ Median (min-max value)

10.2% (n="72), and severe food insecurity in 9.2% (n =65)
(Table 2). The HFIAS item scores are shown in Fig. 2.

The bivariate analysis (Table 3) showed significant dif-
ferences regarding food insecurity prevalence according
to the job (p=0.019), health perception (p<0.001), pre-
vious mental health disease history (p=0.009), seeking
mental health support (»p =0.002), and whether there was
a loss of employment due to the pandemic (p<0.001).
In addition, we found a significant difference in mental
health outcomes, anxiety symptoms (p<0.001), depres-
sive symptoms (p<0.001), PTSD (p<0.001), insomnia
(p<0.001), and hypersomnia (p <0.001).

The multivariate analysis showed that food insecurity
was associated with loss of employment during the pan-
demic (PR: 1.82, 95% CI: 1.62—2.04) and fair (PR: 1.60,
95% CI: 1.23-2.07) and very bad perception of health
(PR: 4.06, 95% CI: 2.63-6.26). In addition, food insecurity
was associated with the search for mental health support
(PR: 1.42, 95% CI: 1.25-1.62) as well as moderate (PR:
1.52, 95% CI: 1.26-1.83) and moderate to severe depres-
sive symptoms (PR: 1.58, 95% CI: 1.11-2.27) (Table 4).

Discussion

Main findings

The prevalence of food insecurity was 37.1% during the
initial period of the second COVID-19 epidemic wave
in Peru (December 2020 and February 2021) in eight
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high-altitude cities of Peru. Fair and very bad perceptions
of health, loss of employment, search for mental health
support, and presence of depressive symptoms were
associated with a higher prevalence of food insecurity.

Prevalence of food insecurity

We found that more than a third of the participants
had food insecurity (37.1%). Severe food insecurity was
found in 9.3%. This is similar to what was reported in
Mexico, where 9.5% had food insecurity [14]. However,
it differs from a Peruvian study showing that 25.5% of
people residing in the highlands had moderate to severe
food insecurity. Considering the time of data collection,
moderate food insecurity was 18.8% in 2015 and severe
food insecurity was 4.7% in families with children under
12 years of age [7]. Conversely, in March 2020, moderate
and severe food insecurity were 26.7% and 16.7%, respec-
tively [31]. Additionally, between May and June 2020,
moderate to severe food insecurity was 23.2% in the
Peruvian population between 18 and 59 years old. Finally,
a previous study showed that food insecurity between
March and December 2020 was 24% in young adults
aged 18-27 years [1]. This situation is similar to what was
reported during the first wave in Brazil, in which a 47%
prevalence of moderate to severe food insecurity was
found [13]. These results differ from those found in Chile
showing that food insecurity prevalence was 0.5%. In
Bangladesh, the prevalence of severe food insecurity was
higher, according to what was reported (28.3%); the same
HFIAS scale was used, but the sample was much smaller
[32]. During the first wave, in several countries, several
restrictions were widely adopted to stop the spread of
COVID-19. These restrictions, as well as the disruption
of economic activities and the huge cost of public health
and social security, caused a global economic crisis that
affected many aspects, such as food security [33].

Food insecurity increased alarmingly after the begin-
ning of the pandemic. The Central Reserve Bank of Peru
showed a decrease of 11.1% in GDP during the first wave
of the COVID-19 pandemic. However, during the second
wave, the economic situation began to stabilize because
the different Peruvian ministries used preparedness and
contingency plans [34]. Furthermore, the poverty rate in
Peru before the pandemic was 21% and after the state of
emergency began, it rose to 27%, leading almost 2 million
people to poverty [35]. These data could explain why food
insecurity was higher during the first months of the pan-
demic compared to subsequent periods.Concerning the
food insecurity questions, 2.0% responded that a family
member often went to bed at night hungry because there
was not enough food. This differs from what was reported
in Bangladesh, where only 0.5% had to sleep feeling hungry
[32]. Thus, since the beginning of the pandemic, families
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Did you worry that your household would not
have enough food?

Were you or any family member unable to eat
preferred types of food due to lack of resources?

Did you or any family member have to eat a
limited variety of foods due to lack of resources?

Did you or any family member have to eat food
that you really did not want because of lack of
resources to obtain other foods?

Did you or any family member have to eat less
than you felt you needed because there was not
enough food?

Did you or any family member have to eat fewer
meals per day because there was not enough
food?

Was there ever absolutely no food in your
household due to lack of resources to buy it?

Did you or any family member go to bed at night
hungry because there was not enough food?

Did you or a family member go the whole day
without eating anything because there was not
enough food?

W Few times

Fig. 2 Household food insecurity access scale (HFIAS)

0%

B Sometimes

10% 20% 30% 40% 50% 60% 70% 80% 90%100%

H Often

have reduced their consumption of foods such as fruits
and vegetables, which could explain this food situation.
This is because of the scarcity, the increase in their price,
the need to buy cheaper food, and the tendency to eat
non-perishable foods [36]. In addition, some households
manage economic crises by obtaining support from the
government and charitable organizations [37].

Factors associated with food insecurity

We found that participants who reported a very poor
perception of health had a higher prevalence of food
insecurity. In addition, those with a fair perception of
health had a 60% higher prevalence of food insecurity.
This is consistent with the study of Pakravan-Charvadeh
et al. who reported that the number of sick members in
a family increases the likelihood of food insecurity dur-
ing the COVID-19 outbreak [36]. Households affected
by chronic diseases are at nutritional risk, as they have
difficult access to food [36]. In addition, those with
chronic comorbidities limiting their mobility [38], obe-
sity, or cardiovascular risk factors [39] reported a sig-
nificantly higher frequency of food insecurity.

In this study, participants who reported having lost
their jobs had an 82% higher prevalence of food insecu-
rity. This may be because Peru experienced one of the
largest reductions in its labor force in 2020. Employ-
ment records for the economically active population
(EAP) registered a 13% reduction, real GDP decreased
by 11.5%, and household poverty increased from 20.5%
to 34% [34, 40]. This differs from what was reported in
another Peruvian study on young people, where 25.0%
were unemployed due to the COVID-19 context [1].
Similarly, in California, USA, a study conducted on the
prevalence of food insecurity and its association with
unemployment in mothers of low-income households
before and after the California lockdown due to COVID-
19, found a 19.3% prevalence of food insecurity before
the lockdown and 14.5% after it. To note, these mothers
received support from public funds [41]. In addition, in
Brazil, it was reported that up to 89% felt uncertain about
acquiring food or receiving more [13]. A similar situation
was reported by Giacoman et al., who showed that those
places with unemployment in some of their members
were more likely to develop food insecurity [42].
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Table 3 Characteristics associated with food insecurity in bivariate analysis

Characteristics Food insecurity
No Yes P
N (%) N (%)

Age group 0.376*
Young 320 (62) 197 (38)
Adult/Older adult 120 (66) 63 (34)

Sex 0.102*
Male 200 (66) 101 (34)
Female 238 (60) 156 (40)

Education level 0.141*
Non-superior 6 (62) 65 (38)
Incomplete higher education (60) 125 (40)
Complete higher education/postgraduate 149 (68) 70 (32)

Occupation 0.019*
No 291 (60) 194 (40)
Yes 149 (69) 66 (31)

Religion 0.548*
No 54 (60) 36 (40)
Yes 386 (63) 224 (37)

Comorbidity history 0.125%
Yes 381 (64) 214 (36)
No 59 (56) 46 (44)

COVID-19 diagnosis 0.246*
No 389 (64) 222 (36)
Yes 51(57) 38 (43)

Time athome 0.531*
13-24 h 321 (63) 187 (37)
7-12h 90 (64) 50 (36)
1-6h 29 (56) 23 (44)

Health perception 0.001*
Bad/Very bad 12 (50) 12 (50)
Fair 106 (53) 94 (47)
Good/Very good 322 (68) 154 (32)

Isolation measures taken 0.891*%
Yes 374 (63) 220 (37)
No 66 (62) 40 (38)

COVID-19 pandemic severity perception 0.669*
Neutral 44 (65) 24 (35)
Very serious/serious 374 (63) 219(37)
Overestimated/Really overestimated 22 (56) 17 (44)

Previous history of mental health disorder 0.009%
No 410 (64) 227 (36)
Yes 30 (48) 33(52)

Family members with COVID-19 0.174%
No 218 (65) 115(35)
Yes 222 (60) 145 (40)

Family member deceased due to COVID-19 0.182%
No 357 (64) 200 (36)

Yes 83 (58) 60 (42)
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Table 3 (continued)
Characteristics Food insecurity
No Yes P
N (%) N (%)
Search for mental health support 0.002*
No 398 (65) 214 (35)
Yes 42 (48) 46 (52)
Loss of employment due to the COVID-19 pandemic <0.001*
Did not work 243 (65) 131 (35)
Did not lose their job 157 (69) 69 (31)
Did lose their job 40 (40) 60 (60)
Anxiety symptoms <0.001*
No 142 (74) 49 (26)
Mild 173 (64) 96 (36)
Moderate 77 (51) 75 (49)
Severe 48 (55) 40 (45)
Depressive symptoms <0.001*
Minimum 186 (74) 65 (26)
Mild 130 (62) 79 (38)
Moderate 69 (56) 55 (44)
Moderate to severe 30 (44) 38 (56)
Severe 25(52) 23 (48)
Post-traumatic stress disorder <0.001*
No 392 (66) 202 (34)
Yes 48 (45) 58 (55)
Insomnia*** 16 (11-21) 19 (15-24) <0.001**
Hypersomnia*** 6 (4-8) 6 (5-9) <0.001**
Resilience*** 25 (13-31) 24 (13-30) 0.381**

" P-value calculated with the chi-squared test
" P-value calculated with the Mann-Whitney U test
" Median (min-max value)

Participants who reported having sought help for a men-
tal health problem had a 43% higher prevalence of food
insecurity. This could be explained by Sparling, who con-
cluded that it is important to conduct studies to determine
the causal relationship between the search for mental health
support and food insecurity [43]. In March 2020, with the
announcement of the arrival of the SARS-CoV-2 virus in
Peru, most economic activities were restricted, including
mental health support services. This occurred worldwide,
and reports in Italy mentioned that sessions with psychiat-
ric patients would be carried out face-to-face only in urgent
cases, and follow-up would be done by telephone [44].
However, it has been observed that having food insecurity
predisposes the use of mental health services [45]. It is note-
worthy that despite reports related to mental health during
the pandemic, the influence of mental health services on
food security has not yet been researched. People suffer-
ing from mental health problems are likely to face inequity
in access to health services, which have been negatively

impacted by the COVID-19 pandemic. In addition, these
people may receive lower economic income, which could
affect their food security.

Moderate and moderate to severe depressive symp-
toms were found to increase the prevalence of food inse-
curity by 52% and 58%, respectively. It should be noted
that the relationship between depression and food inse-
curity is likely to be bidirectional. For example, food inse-
curity might increase the risk of depressive symptoms, or
depression could be a predictor of food insecurity. [46].
This finding was similar to what was reported by Jes-
son et al,, as they found that participants with probable
depression were more likely to have food insecurity in
comparison with non-depressed participants, 18% had
food insecurity and 42% had probable depression. How-
ever, this study was conducted before the COVID-19
pandemic [47]. Further research is needed to determine
the influence that depression may have on the onset of
food insecurity, in which reduced labor productivity may
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Table 4 Characteristics associated with food insecurity in multivariate analysis
Characteristics Food insecurity
Simple regression Multiple regression
PR 95% Cl p* PR 95% Cl p*

Sex

Male Ref Ref

Female 117 1.02-1.35 0.020 1.06 0.94-1.19 0.280
Adult/Older adult

No Ref

Yes 0.90 071-1.14 0395
Education level

Others Ref Ref

Incomplete higher education/course 1.06 0.92-1.21 0.394 1.02 091-1.16 0.644

Complete higher education/postgraduate 0.84 0.72-0.98 0.029 0.84 0.68- 1.04 0.122
Currently working

No Ref

Yes 0.76 0.62-0.94 0.011
Religion

No Ref

Yes 091 0.74-1.12 0416
Previous comorbidity

No Ref Ref

Yes 1.21 1.14-1.29 <0.001 1.03 092-1.15 0.562
COVID-19 diagnosis

No Ref

Yes 117 0.82-1.68 0377
Time at home

13-24h Ref

7-12h 0.97 0.88-1.06 0.532

1-6h 1.20 0.78-1.83 0.393
Health perception

Very good Ref Ref

Good 1.54 1.13-2.10 0.006 1.31 0.95-1.80 0.096

Fair 2.10 1.76-2.50 <0.000 1.60 1.23-2.07 <0.001

Bad 1.91 1.09- 337 0.024 1.26 0.71-2.22 0417

Very bad 447 3.81-5.25 <0.000 4.06 2.63-6.26 <0.001
Isolation measures

Yes Ref

No 1.01 0.90-1.14 0.759
Pandemic severity

Neutral Ref

Very serious/serious 1.04 0.88-1.23 0.598

Overestimated/Really overestimated 1.23 0.74-2.05 0418
Degree of confidence in the government to manage the pandemic

Neutral Ref

Much trust/some trust 0.80 0.62-1.02 0.078

Some distrust/distrust 1.07 0.86-1.33 0.497
Previous mental health disorder

No Ref Ref

Yes 146 1.13-1.90 0.004 1.02 0.80- 1.31 0.819
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Table 4 (continued)
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Characteristics Food insecurity

Simple regression

Multiple regression

PR 95% Cl p* PR 95% Cl p*

Family member with COVID-19

No Ref Ref

Yes 1.14 1.00-1.30 0.040 1.06 0.95-1.17 0.253
Family member deceased due to COVID-19

No Ref

Yes 1.16 0.95-1.42 0.124
Search for mental health support

No Ref Ref

Yes 149 1.23-1.82 <0.001 142 1.25-1.62 <0.001
Loss of employment

Did not work Ref Ref

Did not lose their job 0.87 0.70-1.07 0.205 1.10 0.89-1.34 0.359

Lost their job 1.71 1.49-1.96 <0.001 1.82 1.62-2.04 <0.001
Anxiety symptoms

No Ref

Mild 1.39 1.03- 1.86 0.026

Moderate 192 1.36-2.70 <0.000

Severe 1.77 1.27-2.46 0.001
Depressive symptoms

Minimum Ref Ref

Mild 145 1.06-1.99 0.018 1.24 091-1-69 0.167

Moderate 1.71 157-1.86 <0.000 1.52 1.26-1.83 <0.001

Moderate to severe 2.15 1.81-2.56 <0.000 1.58 1.11-2.27 0.011

Severe 1.85 1.40- 2.44 <0.000 1.16 0.63-2.07 0.603
Post-traumatic stress disorder

No Ref Ref

Yes 1.60 1.32-1.95 <0.000 1.10 0.86-1.40 0417
Insomnia 1.04 1.03-1.05 <0.001
Hypersomnia 1.06 1.04- 1.08 <0.001
Resilience 0.99 0.99- 1.00 0.215

" P-values obtained with generalized linear models using Poisson distribution, log-link function, robust variance, and places of residence as clusters

be an associated factor leading to reduced income and
subsequent dietary change.

Public health implications

The results of this study provide insight into how food
insecurity affects people living in high-altitude cities. Food
insecurity has increased during the COVID-19 pandemic,
and this research, conducted in a particular context, sup-
ports regional and international evidence. Failure to
address this problem may limit the health and quality of
life of families in the long term. This information should
be used, along with that from other studies, to target
interventions in at-risk individuals, recognizing that food
insecurity is a complex situation related to a considerable

number of determinants, such as those evidenced in this
study. It should be noted that our findings focus on pan-
demic-related situations, which can serve as a possible
framework for similar experiences. Especially, mental
health conditions have shown relevance in how food inse-
curity can be triggered by psychological distress itself.

Limitations and strengths

The study limitations include the cross-sectional study
design, which does not allow us to identify causal rela-
tionships between the study variables. In addition, the
study could have a selection bias, as the data were col-
lected online and the sampling method was non-proba-
bilistic. In addition, the results cannot be generalized to
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the urban or rural Peruvian population since the sample
was not representative. Among the strengths, we found
the use of HFIAS as a validated instrument to measure
food insecurity, in addition to questionnaires to identify
mental health disorders, sleep quality, and resilience.
Another strength of the study is that it has captured a
broad and diverse sample of eight high-altitude cities in
Peru, covering remote regions in the center of the coun-
try where socioeconomic conditions are very different.

Conclusions

Four out of ten individuals living in high-altitude cities
experienced food insecurity during the second epidemic
wave of COVID-19 in Peru. A higher prevalence of food
insecurity was observed in people who lost their job
due to the pandemic, had a fair or very bad perception
of their health, searched for mental health support, and
experienced moderate or moderate to severe depressive
symptoms. During the pandemic, the prevalence of food
insecurity has increased in the Peruvian high-altitude
population, revealing the need for preventive strategies.
Identification of pandemic-related characteristics that
influence food insecurity can guide interventions in at-
risk individuals and reduce the long-term impact of this
problem on overall health and quality of life.

Acknowledgements

MJIVG was supported by the Fogarty International Center of the National
Institutes of Mental Health (NIMH) under Award Number D43TW009343 and
the University of California Global Health Institute.

Authors’ contributions

JPZV, PGE and MJVG developed the conception of the research and wrote the
protocol. MJVG and JPZV analyzed and interpreted the data. The other authors
participated in the data collection, drafting, and revision process of the docu-
ment as well as the approval of the final draft. All authors read and approved
the final manuscript.

Funding
The study was self-financed.

Availability of data and materials
The datasets used and analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The protocol of this study was evaluated and approved by the Institutional
Research Ethics Committee (CIEl) of the Hospital Nacional Almanzor Aguinaga
Asenjo NIT:

75550—2020—027. All methods were performed in accordance with

the Declaration of Helsinki and CIEl standards. Each participant gave their
informed consent, and the data were anonymous and confidential.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Page 12 of 13

Author details

School of Medicine, Universidad Nacional Daniel Alcides Carrién, Pasco, Peru.
’Red Latinoamericana de Medicina en La Altitud E Investigacion (REDLAMAI),
Pasco, Peru. *School of Medicine, Universidad Nacional del Altiplano, Puno,
Peru. *School of Medicine, Universidad Nacional de Piura, Piura, Peru. *Scien-
tific Society of Medical Students, Universidad Nacional de Piura, Piura, Peru.
6School of Medicine, Universidad Privada Antenor Orrego, Trujillo, Peru. ”Insti-
tuto de Evaluacion de Tecnologias en Salud e Investigacién — [ETSI, EsSalud,
Lima, Peru. ®Universidad Continental, Lima, Peru. °Oficina de Epidemiologia,
Hospital Regional Lambayeque, Chiclayo, Peru.

Received: 1 May 2022 Accepted: 10 October 2022
Published online: 25 October 2022

References

1. Curi-Quinto K, Sdnchez A, Lago-Berrocal N, Penny ME, Murray C, Nunes R,
et al. Role of government financial support and vulnerability character-
istics associated with food insecurity during the COVID-19 pandemic
among young Peruvians. Nutrients. 2021;13:3546.

2. Varona L, Gonzales JR. Dynamics of the impact of COVID-19 on the
economic activity of Peru. PLoS ONE. 2021;16:0244920.

3. MuellerV, Grépin KA, Rabbani A, Navia B, Ngunjiri ASW, Wu N. Food inse-
curity and COVID-19 risk in low- and middle-income countries. Appl Econ
Perspect Policy. n/a n/a.

4. Benites-Zapata VA, Urrunaga-Pastor D, Solorzano-Vargas ML, Herrera-
Anazco P, Uyen-Cateriano A, Bendezu-Quispe G, et al. Prevalence and fac-
tors associated with food insecurity in Latin America and the Caribbean
during the first wave of the COVID-19 pandemic. Heliyon. 2021;7:e08091.

5. FAO, FIDA, OPS, WFP, UNICEF. América Latina y el Caribe - Panorama
regional de la seguridad alimentaria y nutricional 2021: Estadisticas y
tendencias [Internet]. Santiago de Chile: FAQ, FIDA, OPS, WFP y UNICEF;
2021 [citado el 2 de marzo de 2022]. p. 62. (Panorama de la Seguridad
Alimentaria y la Nutricién en América Latina y el Caribe). Disponible en:
https://www.fao.org/documents/card/es/c/cb7497es.

6. Cafari-Casafo JL, Cochachin-Henostroza O, Elorreaga OA, Dolores-
Maldonado G, Aquino-Ramirez A, Huaman-Gil S, et al. Social predictors of
food insecurity during the stay-at-home order due to the COVID-19 pan-
demic in Peru. Results from a cross-sectional web-based survey. MedRxiv
Prepr Serv Health Sci. 2021;2021.02.06.21251221. https://doi.org/10.1101/
2021.02.06.21251221

7. Pillaca 'S, Villanueva M. Evaluacién de la seguridad alimentaria y nutri-
cional en familias del distrito de los morochucos en Ayacucho, Pert. Rev
Peru Med Exp Salud Publica. 2015;32:73-9.

8. Kharroubi S, Naja F, Diab-El-Harake M, Jomaa L. Food insecurity pre- and
post the COVID-19 pandemic and economic crisis in Lebanon: preva-
lence and projections. Nutrients. 2021;13:2976.

9.  Ettman CK, Abdalla SM, Cohen GH, Sampson L, Vivier PM, Galea S.
Prevalence of depression symptoms in US adults before and during the
COVID-19 pandemic. JAMA Netw Open. 2020;3:22019686.

10. Folayan MO, Ibigbami O, El Tantawi M, Brown B, Aly NM, Ezechi O, et al.
Factors associated with financial security, food security and quality of
daily lives of residents in Nigeria during the first wave of the COVID-19
pandemic. Int J Environ Res Public Health. 2021;18:7925.

11. Fang D, Thomsen MR, Nayga RM. The association between food insecurity
and mental health during the COVID-19 pandemic. BMC Public Health.
2021;21:607.

12. Kolovos S, Zavala GA, Leijen AS, Melgar-Quifionez H, van Tulder M. House-
hold food insecurity is associated with depressive symptoms: results from
a Mexican population-based survey. Food Secur. 2020;12:407-16.

13 Manfrinato CV, Marino A, Condé VF, Franco MDCP, Stedefeldt E, Tomita LY.
High prevalence of food insecurity, the adverse impact of COVID-19 in
Brazilian favela. Public Health Nutr. 2021;24:1210-5.

14. Gaitdn-Rossi P, Vilar-Compte M, Teruel G, Pérez-Escamilla R. Food inse-
curity measurement and prevalence estimates during the COVID-19
pandemic in a repeated cross-sectional survey in Mexico. Public Health
Nutr. 2021,24:412-21.

15. Instituto Nacional de Estadistica e Informética. Censos Nacionales 2017.
2017. http//censo2017.inei.gob.pe/publicaciones/. Accessed 20 Sep
2022.


https://www.fao.org/documents/card/es/c/cb7497es
https://doi.org/10.1101/2021.02.06.21251221
https://doi.org/10.1101/2021.02.06.21251221
http://censo2017.inei.gob.pe/publicaciones/

Zila-Velasque et al. BMC Public Health

20

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34

35.

36.

37.

(2022) 22:1962

U.S. Agency for International Development. https://www.usaid.gov/.
Accessed 9 Aug 2022.

Vargas Puello V, Alvarado Orellana S, Atalah SE. Inseguridad alimentaria en
adultos mayores en 15 comunas del Gran Santiago: un tema pendiente.
Nutr Hosp. 2013;28:1430-7.

Psaki S, Bhutta ZA, Ahmed T, Ahmed S, Bessong P, Islam M, et al. House-
hold food access and child malnutrition: results from the eight-country
MAL-ED study. Popul Health Metr. 2012;10:24.

Hamedi-Shahraki S, Mir F, Amirkhizi F. Food Insecurity and Cardiovascular
Risk Factors among Iranian Women. Ecol Food Nutr. 2021;60:163-81.
Domingues EAR, Alexandre NMC, da Silva JV, Domingues EAR, Alexandre
NMC, da Silva JV. Cultural adaptation and validation of the Freiburg Life
Quiality Assessment - Wound Module to Brazilian Portuguese. Rev Lat Am
Enfermagem. 2016;24:62684.

Spitzer RL, Kroenke K, Williams JBW, Léwe B. A brief measure for
assessing generalized anxiety disorder: the GAD-7. Arch Intern Med.
2006;166:1092-7.

Zhong Q-Y, Gelaye B, Zaslavsky AM, Fann JR, Rondon MB, Sénchez SE,

et al. Diagnostic validity of the generalized anxiety disorder - 7 (GAD-7)
among pregnant women. PLoS ONE. 2015;10:e0125096.

Calderon M, Gélvez-Buccollini JA, Cueva G, Ordofiez C, Bromley C, Fiestas
F. Validacion de la version peruana del PHQ-9 para el diagnéstico de
depresion. Rev Peru Med Exp Salud Publica. 2012,29:578-578.

Baader MT, Molina FJL, Venezian BS, Rojas CC, Farfas SR, Fierro-Freixenet C,
et al. Validacién y utilidad de la encuesta PHQ-9 (Patient Health Question-
naire) en el diagndstico de depresion en pacientes usuarios de atencién
primaria en Chile. Rev Chil Neuro-Psiquiatr. 2012;50:10-22.

Fernandez MTB, Alvarez Cl, Martinez PAS, Gonzalez MPGP, Garcia JB,
Dominguez JMF. Propiedades psicométricas del cuestionario oviedo de
suefio. Psicothema. 2000;12:107-12.

Paz Garcfa-Portilla M, Sdiz PA, Diaz-Mesa EM, Fonseca E, Arrojo M, Sierra

P, et al. Psychometric performance of the Oviedo Sleep Questionnaire

in patients with severe mental disorder. Rev Psiquiatr Salud Ment.
2009;2:169-77.

Durén-Figueroa R, Cardenas-Lopez G, Castro-Calvo J, la Rosa-Gémez AD,
Durén-Figueroa R, Cardenas-Lopez G, et al. Adaptacion de la Lista Che-
cable de Trastorno por Estrés Postraumatico para DSM-5 en Poblacién
Mexicana. Acta Investig Psicoldgica. 2019;9:26-36.

Gelaye B, Zheng Y, Medina-Mora ME, Rondon MB, Sénchez SE, Williams
MA. Validity of the posttraumatic stress disorders (PTSD) checklist in
pregnant women. BMC Psychiatry. 2017;17:179.

Levey EJ, Rondon MB, Sanchez S, Williams MA, Gelaye B. Psychometric
properties of the Spanish version of the 10-item Connor Davidson Resil-
ience Scale (CD-RISC) among adolescent mothers in Peru. J Child Adolesc
Trauma. 2019;14:29-40.

Barros AJ, Hirakata VN. Alternatives for logistic regression in cross-sec-
tional studies: an empirical comparison of models that directly estimate
the prevalence ratio. BMC Med Res Methodol. 2003;3:21.

Edwards MK, Valdivieso M, Leey JA, Portillo-Romero J. Assessment of
household food insecurity during a medical mission to Chincha. Peru
Cureus. 2021;13:e17224.

Das S, Rasul MG, Hossain MS, Khan A-R, Alam MA, Ahmed T, et al. Acute
food insecurity and short-term coping strategies of urban and rural
households of Bangladesh during the lockdown period of COVID-

19 pandemic of 2020: report of a cross-sectional survey. BMJ Open.
2020;10:2043365.

RahmanT, Hasnain MDG, Islam A. Food insecurity and mental health of
women during COVID-19: Evidence from a developing country. PLoS
ONE. 2021;16:€0255392.

INFLATION REPORT March 2021 Recent trends and macroeconomic
forecasts 2021-2022. 2021.

The World Bank In Peru. World Bank. 2021. https://www.worldbank.org/
en/country/peru/overview.

Pakravan-Charvadeh MR, Mohammadi-Nasrabadi F, Gholamrezai S, Vatan-
parast H, Flora C, Nabavi-Pelesaraei A. The short-term effects of COVID-19
outbreak on dietary diversity and food security status of Iranian house-
holds (A case study in Tehran province). J Clean Prod. 2021;281:124537.
Shahzad MA, Qing P, Rizwan M, Razzaq A, Faisal M. COVID-19 Pandemic,
Determinants of Food Insecurity, and Household Mitigation Measures: A
Case Study of Punjab. Pakistan Healthcare. 2021;9:621.

38

39.

40.

41.

42.

43.

44,

45.

46.

47.

Page 13 of 13

Bishop NJ, Wang K. Food insecurity, comorbidity, and mobility limitations
among older U.S. adults: findings from the Health and retirement study
and health care and nutrition study. Prev Med. 2018;114:180-7.
Palakshappa D, Speiser JL, Rosenthal GE, Vitolins MZ. Food insecurity Is
associated with an increased prevalence of comorbid medical conditions
in obese adults: NHANES 2007-2014. J Gen Intern Med. 2019;34:1486-93.
Pobreza monetaria alcanzo al 20,2% de la poblacién en el afio 2019.
https.//www.inei.gob.pe/prensa/noticias/pobreza-monetaria-alcanzo-al-
202-de-la-poblacion-en-el-ano-2019-12196/. Accessed 23 Feb 2022.
Molitor F, Doerr C, Kehl S. Unemployment, SNAP Enrollment, and Food
Insecurity Before and After California's COVID-19 Shutdown. J Nutr Educ
Behav. 2021;53:1055-9.

Giacoman C, Herrera MS, Ayala AP. Household food insecurity before and
during the COVID-19 pandemic in Chile. Public Health. 2021;198:332-9.
Sparling TM, Waid JL, Wendt AS, Gabrysch S. Depression among women
of reproductive age in rural Bangladesh is linked to food security, diets
and nutrition. Public Health Nutr. 2020;23:660-73.

D’Agostino A, Demartini B, Cavallotti S, Gambini O. Mental health services
in Italy during the COVID-19 outbreak. Lancet Psychiatry. 2020;7:385-7.
Tarasuk V, Cheng J, Gundersen C, de Oliveira C, Kurdyak P. La relacion
entre la inseguridad alimentaria y la utilizacion de los servicios de aten-
cion de la salud mental en Ontario. Can J Psychiatry. 2018;63:557-69.
Maynard M, Andrade L, Packull-McCormick S, Perlman CM, Leos-Toro C,
Kirkpatrick SI. Food Insecurity and Mental Health among Females in High-
Income Countries. Int J Environ Res Public Health. 2018;15:E1424.

Jesson J, Dietrich J, Beksinska M, Closson K, Nduna M, Smit J, et al. Food
insecurity and depression: a cross-sectional study of a multi-site urban
youth cohort in Durban and Soweto, South Africa. Trop Med Int Health
TMIH. 2021,26:687-700.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.usaid.gov/
https://www.worldbank.org/en/country/peru/overview
https://www.worldbank.org/en/country/peru/overview
https://www.inei.gob.pe/prensa/noticias/pobreza-monetaria-alcanzo-al-202-de-la-poblacion-en-el-ano-2019-12196/
https://www.inei.gob.pe/prensa/noticias/pobreza-monetaria-alcanzo-al-202-de-la-poblacion-en-el-ano-2019-12196/

	Prevalence and factors associated with food insecurity in eight high-altitude cities in Peru during the second wave of the COVID-19 pandemic: a retrospective, cross-sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Study design
	Study population and sample
	Procedure
	Measures
	Statistical analysis

	Results
	Discussion
	Main findings
	Prevalence of food insecurity
	Factors associated with food insecurity
	Public health implications
	Limitations and strengths

	Conclusions
	Acknowledgements
	References


