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Food insecurity, defined as the lack of access to adequate 
amounts of nutritious food, has been a common outcome 
of the pandemic (1). There is a delicate connection between 

nutrition, health, and coping. In Puerto Rico (PR), the COVID-19 
pandemic may have altered this balance in homes with children, 
with more significant disruptions likely to occur in homes with 
children with disabilities. In 2019, 900 of the 114,900 children 
aged 0 to 4 years in PR were reported to suffer from 1 or more 
disabilities; for ages 5 to 15 years, 44,400 of the 378,300 individuals 
in this age group were reported to suffer from 1 or more disabilities 
(2). In the US, 14.8% of households with children were food 
insecure in 2020, an increase from 13.6% in 2019 (3). In PR, the 
prevalence of food insecurity is almost 3 times that in the US: 
33.2% vs. 10.5% (4,5). Data on food security in households with 
children with and without disabilities is unavailable for PR.

There is limited information in the US on food security in 
households with children with disabilities (6,7). The exposure 
of children to food insecurity can predispose them to poor 
health outcomes in the future (8,9), as well as to experiencing 
food insecurity as an adult (10). Within households with food 
insecurity, parents tend to maintain their children’s food security 
at their own expense (11). This study examined how COVID-19 
contributed to food insecurity among households with children 
with disabilities in PR, and the information it has found will 

create the foundation for establishing preparedness guidelines that 
strategically target this vulnerable population.

Participants and Methods 

Participants
Adults who were the primary caretakers of children in 

households with at least 1 child who was 6 years of age or younger 
with disabilities and households with at least 1 child who was 6 
years of age or younger without disabilities were eligible. People 
who did not live in PR during the COVID-19 pandemic were 
excluded. We recruited in several settings, including pre-schools, 
public parks, pediatric physical, occupational, and speech 
therapy clinics, and through referrals from Head Start programs. 
Promotional materials explaining the study and containing 
instructions on how to contact the project coordinator for 
screening and recruitment were disseminated by email or given 
personally to families by project staff.

Objective: This study examined how the COVID-19 pandemic contributed to food insecurity in households 
in Puerto Rico with children with disabilities, compared to households with children without disabilities.

Methods: The present study used a 2-group, cross-sectional design. Participants were interviewed once 
to describe experiences of food insecurity during the 12 months before the COVID-19 pandemic and 
again during the pandemic lockdown. In addition, demographic characteristics and mental and physical 
health were assessed.

Results: Before the COVID-19 pandemic, food insecurity in Puerto Rico was significantly higher in 
households with children with disabilities (n = 48) than in households with children without disabilities (n 
= 49) (P < .001). During the COVID-19 pandemic, this difference remained (P = .029). Food insecurity was 
higher before the pandemic among children in households with children with disabilities (odds ratio [OR]: 
3.62; 95% CI:1.19–11.05), and in households overall (OR: 4.72; 95% CI: 1.83–12.14), when assessing 
adults and children in the same household. This was also true during the pandemic for households overall 
(OR: 2.54; 95% CI: 1.09–5.96), but to a lesser degree. Food insecurity was not statistically significant in 
children during the pandemic (OR: 2.56; 95% CI: 0.97–6.74). In both types of households, physical and 
mental health scores were more than 1 standard deviation below the United States mean.

Conclusion: Both types of households experienced food insecurity during the pandemic. No relationship 
between food insecurity, disability, and health status was observed in the study sample. All the participants 
reported low physical and mental health.

[P R Health Sci J 2025;44(1):9-17]
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The protocol used for identifying children with disabilities 
was adapted from Balistreri (6). The Children with Special 
Health Care Needs Screener was used to identify children with 
disabilities (12). To meet the inclusion criteria as a child with 
a disability, the child had to meet at least 1 of the following 
conditions: require prescription medication for an ongoing long-
term health condition, require physical, occupational, or speech 
therapy, undergo mental or behavioral counseling or treatment, 
or have a functional limitation. Participants who completed the 
surveys were 18 years old or older and the primary person in 
charge of grocery shopping and cooking. Using a non-probabilistic 
convenience sampling technique, participants were recruited 
until the expected sample size of 100 households was targeted. 
Each participant’s residential area was established based on the 
following PR Department of Health environmental health regions 
(13): Aguadilla, Arecibo, Bayamón, Caguas, Fajardo, Mayagüez, 
San Juan, and Ponce. Since 97% of the participants were from San 
Juan, Bayamón, and Caguas, the analysis focused on data from 
these 3 cities, collectively known as the Metropolitan area; thus, 
2 participants from the Arecibo region and 1 from the Mayagüez 
region were excluded.

Surveys
The participants completed 2 food insecurity surveys to provide 

information on the adults and children in their households. One 
survey collected information from the 12 months before the 
pandemic and the other collected information from the COVID-19 
pandemic. In addition, participants’ demographic characteristics 
and mental and physical status were assessed. The following 
instruments were administered:

1. �The Food Security Module used in this study was adapted 
from the module developed by the Institute of Statistics of 
PR in 2015 (4), which is itself based on the short version of 
the US Department of Agriculture (USDA) Household Food 
Security Survey Module (HFSSM) (14,15). This module 
contains 10 items that measure household food insecurity 
by assessing the adequacy of food, including reduced food 
consumption, reduced food quality, and insufficient resources 
to obtain the necessary food to maintain adequate health. 
The severity of food insecurity among children in surveyed 
households was measured using 8 child-focused questions 
in the HFSSM (16). The possible raw scores range from 0 to 
10 on the adult scale, from 0 to 8 on the children’s scale, and 
from 0 to 18 on the household scale; a score of 0 indicates the 
absence of food insecurity, while higher scores indicate higher 
levels of food insecurity. Food insecure households had raw 
scores ranging from 3 to 7 (low food security) and from 8 to 
18 (very low food security) (17). In this study, households 
were dichotomized into food secure (scores ranging from 0 
to 2) and food insecure (scores ranging from 3 to 18.

2. �The PROMIS Global Health Item Bank v.1.2 (Spanish 
version) was used to collect information on each participant’s 
mental and physical status. It has 2 subdomains: Global 
Physical Health (internal consistency of 0.81) and Global 
Mental Health (internal consistency of 0.86) (18). It contains 
10 items (each of which can be examined separately) on 
physical function, pain, fatigue, emotional distress, social 

health, and general perceptions of health. Its value can be 
transformed into a T-score, which is then compared with the 
normal distribution of the general population. A score of 50 
represents the average for the general population of the US 
(SD = 10); higher scores reflect better physical and mental 
health (19).

The sociodemographic characteristics assessed included 
participant age, sex, income, employment, and housing status; the 
disability status of household members; the highest educational 
level of each adult in the household; the marital status of household 
members; the exact composition of the household (including the 
number of children); the number of household members with 
disabilities; the ages of the household members; and whether 
anyone in the household is participating in 1 or more of the 
following food and nutrition assistance programs: the Nutrition 
Assistance Program (NAP); the Special Supplemental Nutrition 
Program for Women, Infants, and Children (WIC); or the School 
Lunch Program.

Procedures
A 2-group, cross-sectional design was used. Recruitment 

began once the study had been approved by the Institutional 
Review Board (protocol number: 2290033528, Medical Sciences 
Campus, University of PR). Because of social distancing measures 
implemented as part of COVID-19 restrictions, almost all the 
surveys were conducted through Zoom Healthcare, except for 
a few parents who preferred to be interviewed by phone. After 
the screening process, eligible participants received an email 
containing an information sheet. Soon after, project staff contacted 
eligible participants to explain the study, assess their understanding 
of it, and schedule an interview session. The data for each 
participant were entered into REDCap using a code number to 
preserve anonymity. The web-based software REDCap provides 
a secure platform for collecting data for research studies (20,21). 
Two trained interviewers administered the surveys, following 
a standardized interview protocol. After the interview, a list of 
organizations providing psychological support and of food banks 
was sent by email to all the participants. A $20 (US) incentive was 
provided to the participants following the interview; the project 
coordinator scheduled the delivery of the incentive. The data were 
collected from February 2021 through May 2022.

Data analysis
Descriptive statistics were applied to characterize the study 

sample using measures of central tendency and dispersion for 
continuous data; frequencies and percentages were used for 
categorical data. Comparisons between the study groups were 
conducted using a t test (or Mann–Whitney test) and Pearson’s chi-
square (or Fisher’s exact) test. A stratified analysis using chi-square 
statistics was conducted to compare food insecurity between 
2-time points (before and during the COVID-19 pandemic 
lockdown) across the comparison groups. Food insecurity was 
defined using the adapted and revised Spanish translation of the 
HFSSM of the USDA Economic Research Service. Additionally, 
the distribution of food insecurity among adults and children 
within the households was assessed using Pearson’s chi-square 
test. Finally, a stratified analysis of food security categories was 
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(P < .05). Adults in households with children with disabilities had 
2.07 times greater odds (95% CI: 0.85–5.05) of having experienced 
food insecurity compared with adults in households without 
children with disabilities. This increase was not statistically 
significant (P = .056). All the children in households with children 
with disabilities had 2.56 times greater odds (95% CI: 0.97–6.74) 
of having experienced food insecurity compared with children in 
households without children with disabilities. This increase was 
not statistically significant (P > .05).

Table 5 shows the reported mental and physical health status 
during the COVID-19 pandemic for both household types, 
categorized by food insecurity status. Households with food 
security reported fair or poor mental health. Among households 
with food insecurity, those with children with disabilities had 
a lower prevalence of fair or poor mental health status than did 
households without children with disabilities (39.13% vs. 53.85%, 
P = .39). Regarding physical health status during COVID-19, 
households with food security reported fair or poor physical health 
status independent of the type of household (i.e., containing or not 
containing children with disabilities); this health status was more 
prevalent among households with children without disabilities 
compared to those with children with disabilities (94.44% vs. 

performed using the adjusted t scores for mental and physical 
global health, analyzed by household type. The revised and adapted 
Spanish translation of the PROMIS Global Health Scale v1.2 was 
used to define and calculate the t scores for mental and physical 
global health. For values that resulted in a significant association 
with the outcome (food insecurity in households with children 
with and without disabilities), an unadjusted logistic regression 
analysis, along with the corresponding odds ratios (ORs) and 
95% CIs, was performed. The threshold probability for statistical 
significance was set at 0.05; the analyses were performed using 
Stata version 18.5 (StataCorp. 2023. Stata Statistical Software: 
Release 18. College Station, TX: StataCorp LLC.).

Results 

A visual overview of the recruitment process is shown in 
the enrollment flow diagram (Figure 1). The demographic 
characteristics of the members of the study sample (n = 97) are 
shown in Table 1; no statistical differences were found between 
the groups. Of the children with disabilities, 24 had no functional 
limitations, requiring only such services as physical therapy; 4 
children had no functional limitations that required the use of any 
services or prescription medication; 3 children had no functional 
limitations, but required prescription medication; and 17 children 
had a functional limitation alone or in combination with the use of 
services and/or prescription medication. Most of the households 
were from the San Juan region (62%), followed by 34% from the 
Bayamon region and 4% from Caguas.

Results showed that before the COVID-19 pandemic, there was 
a significantly higher prevalence of food insecurity in households 
with children with disabilities than in households with children 
without disabilities (47.92% vs. 16.33%, P < .001; Table 2). During 
the COVID-19 pandemic, the prevalence of food insecurity 
remained higher in households with children with disabilities. 
However, the prevalence of food insecurity increased in households 
with children without disabilities, and the difference between the 
types of households was significant (47.92% vs. 26.53%, P = .029).

The distribution of food insecurity within the households is 
presented in Table 3. Upon further analysis using logistic regression 
(Table 4), households with children with disabilities had 4.72 
times greater odds (95% CI: 1.83–12.14) of having experienced 
food insecurity before the pandemic compared with households 
without children with disabilities. This increase was statistically 
significant (P < .05). Adults in households with children with 
disabilities had 2.56 times greater odds (95% CI: 0.97–6.74) of 
having experienced food insecurity before the pandemic compared 
with adults in households without children with disabilities. This 
increase was not statistically significant (P > .05). All the children 
in households with children with disabilities had 3.62 times greater 
odds (95% CI: 1.19–11.05) of having experienced food insecurity 
before the pandemic compared with the children in households 
without children with disabilities. This increase was statistically 
significant (P < .05).

During the pandemic, households with children with disabilities 
had 2.54 times greater odds (95% CI: 1.09–5.96) of having 
experienced food insecurity compared with households without 
children with disabilities. This increase was statistically significant 

Referrals (n = 207)

Not assessed for eligibility (n = 31)
• Declined to participate (n = 10)

• Other reason(s) (unable to reach, 
busy; n = 21)

Assessed for eligibility 
(n = 145)

Excluded (n = 48)
• Did not meet inclusion criteria (n = 9)

• Were not residents of the 
metropolitan area (n = 3)

• Declined to participate (n = 15)
• Other reason(s) (unable to reach, 

busy, did not attend scheduled 
interviews; n = 21)

Data analyzed (n = 97)
Households with
• Children with 

disabilities (n = 48)
• Children without 
disabilities (n = 49)

Figure 1. Enrollment Flow Diagram
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88.00%, P = .392). Among households 
with food insecurity, the prevalence of 
fair or poor physical health was high in 
both types of households (i.e., those 
containing or not containing children with 
disabilities).

Discussion 

This study explored food insecurity 
during the COVID-19 pandemic and the 
health status of households with children 
with and without disabilities. In our 
sample, food insecurity, before and during 
the pandemic, was higher (47.92%) in 
households with children with disabilities 
than was the level of food insecurity 
reported for the population of PR (33.2%) 
(4). It has been reported that households 
with children with disabilities experience 
twice the rate of food insecurity compared 
with households with children without 
any special healthcare needs or with less 
complex ones (6). The results of our 
study confirm this disparity. Although this 
disparity persisted during the pandemic, 
the food insecurity of households with 
children without disabilities increased, 
thus reducing the disparity.

Prior to the pandemic, households 
with children without disabilities had a 
food insecurity level below the mean of 
the population of PR; this food insecurity 
increased from 16.33% to 26.53% during 
the pandemic. On the mainland US, food 
insecurity increased from 15.1% in 2018 
to 34.4% in 2020 among households with 
children aged 12 and under (22). The 
increase in food insecurity among the 
households of children without disabilities 
in PR was also lower than that observed on 
the mainland US.

During the pandemic, the government 
of PR implemented strategies to prevent 
food insecurity, such as opening public-
school food services so that families could 
pick up breakfasts and lunches for students 
and assigning emergency funds from the 
US government to increase NAP program 
resources. The results of our study indicate 
that more effective strategies were needed 
to prevent food insecurity in PR during 
the pandemic. For instance, while the 
government provided food through public 
school services, the necessity for adults to 
work from home may have limited their 
ability to pick up the food, reducing the 

Table 1. Sociodemographic characteristics (n = 97)

Variable	 Both groups 	 Households with	 Households with	 P  valuea

	 (n = 100)	 children without	 children with
	 n (%)	 disabilities	 disabilities
		  (n = 49) 	 (n = 48)	
		  n (%)	 n (%)	

		                            n (%)

Sex				    .495b

   Male	 2 (2.0)	 2 (4.08)	 0	
   Female	 95 (97.94)	 47 (95.92)	 48 (100)	
Age				    .999b

   18–24 years	 5 (5.15.0)	 3 (6.12)	 2 (4.17)	
   25–34 years	 59 (60.82)	 29 (59.18)	 30 (62.50)	
   35–54 years	 33 (34.02)	 17 (34.69)	 16 (33.33)	
Highest educational level 
of adults				    .364
   High school	 17 (17.53)	 6 (12.24)	 11 (21.57)	
   Attended university or technical 
   school; did not graduate	 16 (16.49)	 8 (16.33)	 9 (17.65)	
   Graduated from university 
   or technical school	 64 (65.98)	 35 (71.43)	 29 (60.42)	
Household size				    .600b

   2 to 3 persons	 47 (48.45.0)	 26 (53.06)	 21 (43.75)	
   4 to 5 persons	 50 (48.45)	 22 (44.90)	 25 (52.08)	
   ≥6 persons	 3 (3.09)	 1 (2.04)	 2 (4.17)	
Number of people 65 years 
old or above	 4 (4.12)	 2 (4.08)	 2 (4.17)	 >.999b

Number of children 6 years 
old or under 				    .218b

   1 child	 68 (70.83)	 37 (75.51)	 32 (66.67)	
   2 children	 22 (22.92)	 11 (22.45)	 11 (22.92)	
   ≥3 children	 6 (6.25)	 1 (2.04)	 5 (10.42)	
Number of people in the 
household who are not family 				  
   0	 93 (95.88)	 48 (97.96)	 45 (93.75)	 .362b

   1 to 6 persons	 4 (4.12)	 1 (2.04)	 3 (6.25)	
Annual income				    0.361
   <$15,000	 50 (51.55)	 27 (55.1)	 23 (47.926)	
   $15,000 to $34,999	 30 (30.93)	 12 ( 24.49)	 18 (37.5)	
   ≥$35,000	 17 (17.53)	 10 (20.41)	 7 (14.58)	
Employment status				    >.999b

   Employed or self-employed	 42 (43.3)	 21 (42.86)	 21 (43.75)	
   Unemployed	 19 (19.59)	 10 (20.41)	 9 (18.75)	
   Housewife/househusband	 27 (27.84)	 13 (26.53)	 14 (29.17)	
   Student	 9 (9.28)	 5 (10.20)	 4 (8.33)	
Marital status				    .2225
   Married or living with a partner	 53 (54.64)	 28 (57.14)	 25 (52.08)	
   Divorced, separated, widowed	 16 (16.49)	 5 (10.20)	 11 (22.92)	
   Never married	 28 (28.87)	 16 (32.65)	 12 (25.00)	
Housing				    .769
   Owner	 32 (32.99)	 15 (30.61)	 17 (35.42)	
   Renter	 44 (45.36)	 24 (48.98)	 20 (41.67)	
   Other arrangement	 21 (21.65)	 10 (20.41)	 11 (22.92)	
Change in income during 
COVID-19 pandemic				    .997
   Decreased	 59 (60.82)	 30 (61.22)	 29 (60.42)	
   Increased	 10 (10.31)	 5 (10.20)	 5 (10.42)	
   Remained the same	 28 (28.87)	 14 (28.57)	 14 (29.17)	
Benefits				  
   NAP	 74 (76.29)	 36 (73.47)	 38 (79.17)	 .509
   WIC	 65 (67.01)	 33 (67.35)	 32 (66.67)	 .943
   School lunch program	 29 (290.90)	 13 (26.53)	 16 (33.33)	 .464
   Foodbank	 3 (3.09)	 2 (4.08)	 1 (2.08)	 >.999b 
   None	 11 (11.34)	 5 (10.20)	 6 (12.5)	 .721

Abbreviations: NAP, Nutrition Assistance Program; WIC, Women, Infants, and Children
1Subjects may be included in 1 or more categories (i.e., inclusive categories). 
aP values were calculated using Pearson’s chi-square test.
bP values were calculated using Fisher’s exact test.
cP values were calculated using the Mann–Whitney test.
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effectiveness of this strategy. Steimle et al. (23) reported that 
in rural Pennsylvania school pick-up rates decreased from 65% 
before COVID-19 to 30% during COVID-19. Nelson et al. (24) 
proposed several measures to prevent food insecurity, such as 
using food trucks for food delivery and increasing support for 
food banks. As the NAP program has a cap on the amount of 
federal funding it receives and that funding is not adjusted for 
inflation, the eligibility of its participants and their benefits are 
limited (25). Increasing NAP benefits during emergencies, such 
as a pandemic, requires that PR request an increase from the 
USDA, and such increases—if approved—take a long time to be 
implemented. Puerto Rico would benefit from transitioning to 
the Supplemental Nutrition Assistance Program 
(SNAP) (26), under which households would 
receive nutrition assistance according to their 
needs. Thus, more households in PR would be 
eligible for assistance with increased benefits, 
and the funds needed for emergencies—such as 
a pandemic—would be available more quickly 
than they are through NAP. This transition 
is currently being recommended to the US 
Congress, and lobbying efforts should continue 
in order to bring it about.

In this study, children in the 2 types of 
households under discussion experienced food 
insecurity. On the US mainland, the incidence 
of food insecurity among children, regardless 
of disability status, was 9%. This incidence 
was higher in our study, with families having 
children with disabilities experiencing an even 
greater incidence (27). Food insecurity is 
related to developmental delays, increased risk 
of disease, slow recovery from disease, increased 
hospitalization rates, behavioral problems, poor 
growth, and obesity (28–31). Maintaining food 
security for children is a crucial safeguard of 

their welfare and should be of utmost priority 
for policymakers.

Both physical and mental health T scores in 
the 2 household types were more than 1 SD 
below the US average, with households with 
children without disabilities having slightly 
lower scores. These low T scores in physical 
and mental health suggest that high stress was 
experienced during COVID-19; however, 
causality cannot be inferred, as no mental or 
physical health data before COVID-19 are 
available for comparison. The COVID-19 
pandemic caused disruptions in work (e.g., job 
loss, altered work schedules, and the need to 
work remotely), school attendance (e.g., school 
closures and the loss of access to school-based 
nutrition programs), access to healthcare (e.g., 
medical, physical, occupational, and speech 
therapies), and access to critical social and 
family support networks (e.g., social distancing 
requirements often limited or removed critical 

assistance, such as grandparents helping to care for their 
grandchildren). Demands previously not made on families, such 
as the need to provide homeschooling or make telemedicine visits 
with providers and therapists, may have increased anxiety and 
stress levels within families. It is interesting to note that the lowest 
physical and mental health scores were observed in households 
with children without disabilities. One possible explanation is that 
in these households, the pandemic presented new challenges for 
which they were unprepared, whereas households with children 
with disabilities might already have developed adaptive coping 
strategies (32) to deal with adversity. Additional research is needed 
to elucidate the factors contributing to this disparity.

Table 3. Distribution of food insecurity among household members comparing adults 
and children (n = 97)

	 Households with children 	 Households with children	 P  valuea

	 without disabilities	 with disabilities
	 (n = 49) n (%)	 (n = 48) n (%)

	
Before the COVID-19 pandemic
   Food insecurity in adults			   .052
      Food secure	 41 (83.67)	 32 (66.67)	
      Food insecure	 8 (16.33)	 16 (33.33)	
      Food insecurity in children			   .019
      Food secure	 44 (89.80)	 34 (70.83)	
      Food insecure	 5 (10.20)	 14 (29.17)	

During the COVID-19 pandemic 
   Food insecurity in adults			   .105
      Food secure	 38 (77.55)	 30 (62.50)	
      Food insecure	 11 (22.45)	 18 (37.50)	
      Food insecurity in children			   .052
      Food secure	 41 (83.67)	 32 (66.67)	
      Food insecure	 8 (16.33)	 16 (33.33)	

Definition: Food insecurity was defined using the revised and adapted Spanish translation of the USDA Economic 
Research Service’s US Household Food Security Survey Module (14).
aP values were calculated using Pearson’s chi-square test.

Table 2. Food insecurity (before and during COVID-19) in all the households with children 
with and without disabilities (n = 97)

Food insecurity	 Households with children	 Households with children	 P  valuea

	 without disabilities (n = 49)	 with disabilities (n = 48)	
	 n (%)	 n (%)	

Before the COVID-19 
pandemic
   Food secure	 41 (83.67%)	 25 (52.08%)	 <.001
   Food insecure	 8 (16.33%)	 23 (47.92%)	

During the COVID-19 
pandemic
   Food secure	 36 (73.47%)	 25 (52.08%)	 .029
   Food insecure	 13 (26.53%)	 23 (47.92%)	

Definition: Food insecurity was defined using the revised and adapted Spanish translation of the USDA Economic 
Research Service’s US Household Food Security Survey Module (14).
aP values were calculated using Pearson’s chi-square test.
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In PR, being food secure during the pandemic was not a protective 
factor against decreased physical and mental health. Our findings 
are inconsistent with those of Dabone et al. (33), who found that 
adverse mental health outcomes were associated with food insecurity 
in African, Caribbean, and Black populations during the COVID-19 
pandemic. Similarly, Ward and Lee (34) also reported a significant 
association between food insecurity and parental anxiety, depression, 
and stress among 359 parents of children 12 years or younger on the 
US mainland. A nationwide survey of 2,714 low-income households 
in the US found that food insecurity was associated with depression 
and anxiety; households with children reported the highest levels of 
food insecurity and the worst mental health (35). In our study, no 
relationship between food insecurity and physical and mental health 
was found, perhaps due to the limited sample size.

In PR, interventions aimed at promoting physical and mental 
well-being might be needed as part of future emergency planning 
for families with children. The government should consider 
establishing free and secure spaces that would remain open during 
a pandemic or other kind of emergency, places such as parks and 
beaches where families with children would be able to engage in 
leisure activities and get some exercise (36). Exercise programs 
providing guidelines for safe and effective exercising could be 
posted on a government website. Educational programs on physical 

health covering such topics as physical 
education and physical therapy could be 
developed on this website, as well as other, 
non-governmental ones. The government 
should provide mental health services free 
of charge, using virtual platforms or the 
telephone. Currently, PR has a free phone 
line for mental health emergencies (37). 
However, there is a need for preventive 
mental health services. Maintaining a 
physically and mentally healthy population 
is one of the best strategies for combating 
infections and preventing complications 
during a pandemic (38).

Strengths and limitations
To our knowledge, this study is the first 

to investigate the impact of the COVID-19 
pandemic on food insecurity in PR. Our 
results add to an understudied area, both on 
the mainland US (39) and in PR, particularly 
the distribution of food insecurity among 
adults and children in a household. The 
findings of this study could serve as the 
foundation for developing guidelines for 
future emergency preparedness protocols, 
with the goal of fostering food security and 
promoting mental and physical health in 
households in PR with children. Supporting 
food security may prevent adverse health 
outcomes during a future pandemic, 
emergency, or disaster.

Our study had several limitations. First, 
the reliance on the participants’ ability to 

recall food insecurity before the pandemic using the HFSSM is 
a limitation to consider. Despite this limitation in recall bias, the 
HFSSM is currently the recommended measure of food security in 
the US (40). Second, the sample in this study cannot be considered 
representative of the population of PR, as it was a relatively small 
convenience sample, consisting mostly of households in the 
Metropolitan area (San Juan, Bayamon, and Caguas) (41). As a 
result, the findings of this study may not be generalizable. This 
study did not assess the causal relationship between the COVID-19 
pandemic and food insecurity. However, we believe that our results 
reflect the status of food insecurity in households in PR, both with 
and without children with disabilities, during the COVID-19 
pandemic. Due to the limited sample size, we could not explore 
the association of demographic variables, such as socioeconomic 
status, with food insecurity; this is an area needing further study.

Conclusions 

Food insecurity was present in households with children 
with disabilities before the COVID-19 pandemic. During the 
pandemic, both types of households (those with and those 
without children with disabilities) experienced food insecurity, 
reducing the disparity between the two that was present before 

Table 4. Logistic regression of the likelihood of food insecurity among household members 
comparing adults and children (n = 97)

Before the COVID-19 pandemic	 Unadjusted OR	 95% CI	 P  valued

Food insecurity, overall 
(adults + children)
   Food secure	 REFERENCE	 REFERENCE	
   Food insecure	 4.715	 1.83–12.14	 <.001

Food insecurity in adults			 
   Food secure	 REFERENCE	 REFERENCE	
   Food insecure	 2.56	 0.97–6.74	 .056

Food insecurity in children			 
   Food secure	 REFERENCE	 REFERENCE	
   Food insecure	 3.62	 1.19–11.05	 0.024

During the COVID-19 pandemic	 Unadjusted OR	 95% CI	 P  valued

Food insecurity, overall 
(adults + children)
   Food secure	 REFERENCE	 REFERENCE	
   Food insecure	 2.54	 1.09–5.96	 .031

Food insecurity in adults			 
   Food secure	 REFERENCE	 REFERENCE	
   Food insecure	 2.07	 0.85–5.05	 .108

Food insecurity in children			 
   Food secure	 REFERENCE	 REFERENCE	
   Food insecure	 2.56	 0.97–6.74	 .056

Abbreviation: OR, odds ratio
Definition: Food insecurity was defined using the revised and adapted Spanish translation of the USDA Economic 
Research Service’s US Household Food Security Survey Module (14).
dP values were calculated using logistic regression analysis. 
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the pandemic. Children in both types 
of households experienced food 
insecurity. During the pandemic, the 
participants’ physical and mental 
health were below the US average 
in both types of households. There 
was no relationship between food 
insecurity, disability, and health 
status.

Resumen 

Objetivo: Este estudio examinó 
cómo la pandemia de COVID-19 
c o n t r i b u y ó  a  l a  i n s e g u r i d a d 
alimentaria en hogares con niños con 
discapacidades en comparación con 
hogares con niños sin discapacidades 
en Puerto Rico. Métodos: Se usó un 
diseño transversal de dos grupos. Los 
participantes fueron entrevistados 
una vez; se les pidió que reportaran 
su inseguridad alimentaria 12 meses 

Table 6. PROMIS Global Health scores (n = 100)

Variable	 Both groups 	 Households with children	 Households with children	 P  valuea

	 (n = 100)	 without disabilities (n = 49)	 with disabilities (n = 48)	

PROMIS Global Mental T-score				    .372b

   Mean (SD)	  39.32 ± 7.00	 38.68 ± 7.05	 39.96 ± 6.96	

PROMIS Global Mental Scale				    .828c

   Very good	  8 (8.25)	 4 (8.16)	 4 (8.33)	
   Good	  34 (35.05)	 15 (30.61)	 19 (39.58)	
   Fair	  46 (47.42)	 25 (51.02)	 21 (43.75)	
   Poor	  9 (9.28)	 5 (10.20)	 4 (8.33)	

PROMIS Global Physical T-score				    .185b 
   Mean (SD)	 37.50 ± 5.27	 36.79 ± 5.62	 38.23 ± 4.84	

PROMIS Global Physical Scale				    .682
   Good	 12 (12.37)	 5 (10.20)	 7 (14.58)	
   Fair	 47 (48.45)	 23 (46.94)	 24 (50.00)	
   Poor	 38 (39.18)	 21 (42.86)	 17 (35.42)	

PROMIS Global Health Item 1
   In general, would you say your health is:				    .749
   Excellent 	 0.749	 0.749	 0.749	
   Very good	 24 (24.74)	 14 (28.57)	 10 (20.83)	 .749
   Good	 43 (44.33)	 22 (44.90)	 21 (43.75)	
   Fair/poor	 16 (16.49)	 7 (14.29)	 9 (18.75)	

PROMIS Global Health Item 9
   In general, please rate how well you carry 
   out your usual social activities and rolesc				    .096
   Excellent	 32 (32.99.0)	 20 (40.82)	 12 (25.00)	
   Very good	 26 (26.80)	 15 (30.61)	 11 (22.92)	
   Good	 35 (36.08)	 12 (24.49)	 23 (47.92)	
   Acceptable/bad	 4 (4.12)	 2 (4.08)	 2 (4.17)	

Abbreviation: PROMIS, patient-reported outcomes measurement information system
Definition: Global mental health and global physical health were defined using the revised and adapted Spanish translation of the PROMIS Global Health Scale v1.2 (19).
aP values were calculated using Pearson’s chi-square test. bP values were calculated using a t test. cP values were calculated using Fisher’s exact test.

Table 5. Mental and physical health status during the COVID-19 pandemic by levels of food 
insecurity (n = 97)

Food insecurity level	 Households with children 	 Households with children with	 P  valuea

	 without disabilities (n = 49) n (%)	 disabilities (n = 48) n (%)	

Global Mental
   Food Secure (n = 61)			   .993
      Good/very good	 13 (36.11)	 9 (36.00)	
      Fair/poor	 23 (63.89)	 16 (64.00)	
   Food Insecure (n = 36)			   .393
      Good/very good	 6 (40.15)	 14 (60.87)	
      Fair/poor	 7 (53.85)	 9 (39.13)	

Global Physical
   Food Secure (n = 61)			   .392b

      Good/very good	 2 (5.56)	 3 (12.00)	
      Fair/poor	 34 (94.44)	 22 (88.00)	
   Food Insecure (n = 36)			   .686b

      Good/very good	 3 (23.08)	 4 (17.39)	
      Fair/poor	 10 (76.92)	 19 (82.61)	

Definitions: Food insecurity was defined using the revised and adapted Spanish translation of the USDA Economic Research 
Service’s US Household Food Security Survey Module (14). Global mental health and global physical health were defined 
using the revised and adapted Spanish translation of the PROMIS Global Health Scale v1.2 (19).
aP values were calculated using Pearson’s chi-square test. bP values were calculated using Fisher’s exact test.
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antes de la pandemia de COVID-19 y durante la pandemia. 
Asimismo, se evaluaron sus características demográficas y 
su estado de salud física y mental. Resultados: Antes de la 
pandemia de COVID-19, la inseguridad alimentaria en Puerto 
Rico fue significativamente mayor en los hogares con niños con 
discapacidades (n=48) en comparación con hogares con niños 
sin discapacidades (n=49) (p<0.001). Durante la pandemia, 
esta diferencia significativa continuó (p=0.029). La inseguridad 
alimentaria fue mayor antes de la pandemia en los niños de hogares 
con niños con discapacidad (OR: 3.62; 95% CI:1.19-11.05), y 
en los hogares considerando niños y adultos (OR: 4.72; 95% CI: 
1.83-12.14). Esta inseguridad también estuvo presente durante la 
pandemia, pero en menor magnitud (OR: 2.54; 95% CI: 1.09-5.96). 
La inseguridad alimentaria no fue estadísticamente significativa en 
los niños durante la pandemia (OR: 2.56; 95% CI: 0.97-6.74). En 
ambos tipos de hogares, las puntuaciones de salud física y mental 
se encontraron por debajo de una desviación estándar para la 
norma de los Estados Unidos. Conclusiones: Durante la pandemia, 
ambos tipos de hogares presentaron inseguridad alimentaria. No se 
encontró una relación entre inseguridad alimentaria, discapacidad 
y estado de salud. Los participantes de ambos tipos de hogares 
reportaron un bajo nivel de salud física y mental.
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