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Abstract

Objective: The current study explored pre-pandemic sociodemographics, medical char-

acteristics, social/family support, and mood symptoms, and current COVID-19 experi-

ences as predictors of mood, positive/negative diabetes-specific experiences, and

COVID-19-specific distress among parents of children with type 1 diabetes during the

COVID-19 pandemic. We hypothesized that parents from marginalized backgrounds,

youth with higher pre-pandemic A1c and no CGM use, parents with lower pre-

pandemic social/family support and more pre-pandemic mood/anxiety symptoms, and

those with more negative COVID-19 experiences would have more depressive symp-

toms, fewer positive and more negative diabetes-specific experiences, and more

COVID-19-specific distress during the initial months of the pandemic.

Research Design and Methods: Participants were parents of early school-age children

with type 1 diabetes (n = 100; 65% non-Hispanic, white, 92% mothers, 75% married;

Mchild age = 6.74 ± 1.59 years) who had completed a behavioral intervention trial

≥6 months ago and were re-contacted in June/July 2020 to report on their COVID-

19 pandemic experiences and parent psychosocial outcomes. Pre-pandemic parent

mood/anxiety symptoms, family/social support, and children's medical characteristics

(CGM use; MA1C = 8.17% ± 1.40%) were assessed M = 1.45 ± 0.59 years prior.

Results: More pre-pandemic social support predicted fewer depressive symptoms,

more positive diabetes-specific experiences, and less COVID-19-specific distress

during the pandemic. More pre-pandemic depressive symptoms predicted more

depressive symptoms during the pandemic. More life disruptions due to the pan-

demic were associated with more negative diabetes-specific experiences and more

COVID-19-specific distress. Parents of color had more negative diabetes-specific

experiences.
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Conclusions: Social support may be particularly important to assess and address

through intervention. Pediatric diabetes care providers should monitor parent experi-

ences in relation to children's diabetes management.

ClinicalTrials.gov identifier: NCT02527525.
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1 | INTRODUCTION

Type 1 diabetes management in early-school age children is particu-

larly challenging due to developmental factors, such as unpredictable

diet and physical activity, behavioral challenges, frequent illness, gly-

cemic variability, high insulin sensitivity, and a potentially shortened

honeymoon period.1,2 Parents bear the burden of diabetes manage-

ment, as early school-age children are often unable to sense glucose

variations or reliably conduct diabetes self-management activities,

resulting in more parenting stress.1,3 Relatedly, managing diabetes in

early school-age children may be even more demanding on parents

during the global COVID-19 pandemic, given additional stressors

including balancing work and childcare/school, concerns about con-

tracting COVID-19, and risk of financial instability.4 Emerging

research has identified parental stress as one of the most commonly

endorsed psychological problems during the COVID-19 pandemic.4,5,6

Regarding diabetes-specific experiences, a study of 34 families in

Greece found that children with type 1 diabetes on insulin pumps and

continuous glucose monitors (CGM) experienced increased glycemic

variability and behavioral changes related to mealtime routines/

schedules during pandemic lockdowns; however, no differences were

found in blood glucose (BG) time in range between the COVID-

19-related lockdown and pre-pandemic levels.7 On the other hand, a

study of 22 families from Italy showed that parents were more

involved in daily diabetes management in early school-age children

due to the “stay at home” order, and more involvement was associ-

ated with more BG time in range based on CGM data.8 This early

research on diabetes-specific experiences of parents of youth with

diabetes during the pandemic is illuminating; yet it is in its infancy, has

been limited by small sample sizes, and has minimal focus on the

unique psychosocial issues related to parenting early school-age chil-

dren with type 1 diabetes.

Different characteristics of parents of youth with type 1 diabetes

may also be associated with varying psychosocial outcomes during

the COVID-19 pandemic. Pre-existing anxiety and depression have

been identified as risk factors for greater psychological distress in

adults, broadly, and parents, specifically.9,10 Social support is a well-

known buffer against stress, and recent data also show that social

support protects against adverse psychological outcomes during the

COVID-19 pandemic in parents.11 Sociodemographic factors may also

be important. For example, initial research has reported that non-

Hispanic white individuals, women, and single individuals have

reported more distress during the COVID-19 pandemic, whereas

older individuals and those with higher income have not experienced

more distress.12 Parents from communities of color are also more

likely to experience social and economic inequities, unemployment

due to the pandemic, and exposure to the virus,10,13 which have all

been linked to more distress. Considering the growing body of litera-

ture related to predictors of psychosocial functioning during the

COVID-19 pandemic among adults generally and parents specifically,

similar patterns may apply for parents of children with type 1 diabetes,

yet their experiences during the COVID-19 pandemic remain

unexplored in the current literature.

To fill this gap, the current study sought to prospectively examine

pre-pandemic sociodemographics/medical factors, pre-pandemic par-

ent mood/anxiety and social/family support, and current COVID-19

experiences as predictors of parent mood, diabetes-specific and

COVID-19-specific experiences among parents of early school-age

children with type 1 diabetes during the initial months of the COVID-

19 pandemic.

We hypothesized that parents from marginalized backgrounds,

youth with higher pre-pandemic A1c and no CGM use, parents with

more pre-pandemic anxiety and depressive symptoms and lower

social/family support, and those experiencing more significant impacts

of the pandemic (e.g., increased family/school disruption, COVID-19

exposure, illness or death in the family, stricter quarantine) would

experience (1) more depressive symptoms, (2) more negative

diabetes-specific experiences, (3) fewer positive diabetes-specific

experiences, and (4) more COVID-19-specific distress during the ini-

tial months of the COVID-19 pandemic. We refer to these four

outcomes collectively as parent psychosocial outcomes.

2 | METHODS

2.1 | Procedures

Between 2015 and 2019, a cohort of 157 parents of children who

were initially ages 1–6 diagnosed with type 1 diabetes for ≤8 weeks

enrolled in a two-site randomized clinical trial, where they were ran-

domly assigned to either a stepped care behavioral intervention

(n = 115) or usual care (n = 42). Original study inclusion/exclusion

criteria and study procedures, including intervention specifics, are

described elsewhere.14,15 As part of the original trial, all participants

completed assessments throughout the trial, including a “final
assessment” at 15-month post-randomization.
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During the initial months of the COVID-19 pandemic (June and

July, 2020), we re-contacted this original cohort for further data col-

lection to examine their functioning during the pandemic. Participants

were eligible for this additional follow up if they had completed their

“final assessment” for the original trial ≥6 months prior. The Institu-

tional Review Board at two pediatric academic medical centers in the

mid-Atlantic and Southwest regions of the United States gave

approval to email eligible participants from the original cohort to com-

plete this additional survey without requiring additional documenta-

tion of informed consent. Text/email reminders were sent to those

who did not reply within 2 weeks. Participants received $50 in appre-

ciation of their time.

In total, 121 participants from the original cohort were eligible to

complete the current COVID-19 survey (collected in June/July 2020),

and 100 completed it (83% response rate). The “pre-pandemic” time-

point in the current study represents data collected from the “final
assessment” of the original trial, which occurred about 1.45 ± 59 years

prior (range 0.52–2.61 years; November 2017 to December 2019) (see

Figure 1 for full study timeline).

2.2 | Participants

The current sample of 100 participants was 65% non-Hispanic, white,

92% mothers, and 75% married; Mchild age = 6.74 (SD = 1.59; range

3–10 years).

2.3 | Measures

2.3.1 | Pre-pandemic sociodemographics

As part of the original trial, parents self-reported on socio-

demographics at study entry, such as parent race/ethnicity, marital

status, education, family income, child age/sex, and insurance type

(Table 1 and Figure 1).

2.3.2 | Pre-pandemic medical characteristics

A1C values were collected at the pre-pandemic timepoint as part of

routine diabetes care and obtained from medical charts (MA1c = 8.17%

± 1.40%). CGM use at the pre-pandemic timepoint was based on par-

ent report to a one-item, yes/no question, which was corroborated by

medical record review and whether the study team had collected CGM

data as part of the original trial.

2.3.3 | Pre-pandemic psychosocial functioning

Pre-pandemic depressive symptoms were assessed using the 20-item

Center for Epidemiological Studies-Depression Scale (CES-D ≥ 16 =

elevated).16 Pre-pandemic anxiety symptoms were assessed using the

7-item Patient Reported Outcomes Measurement Information System

Anxiety-Short Form (PROMIS-A).17 Reliability was adequate for both

(depression: α = 0.92; anxiety: α = 0.93). Pre-pandemic family and

social support were assessed using two subscales of the Protective

Factors Survey: Family Functioning/Resiliency (PFS-FF; 5 items,

α = 0.89) and Social Support (PFS-SS; 3 items, α = 0.88).18

2.3.4 | COVID-19 pandemic experiences

In June/July 2020, parents completed the Pandemic Parenting—Type

1 Diabetes (PP-T1D) survey, a newly developed, self-report survey on

parents' COVID-19 experiences, COVID-19-specific distress and posi-

tive/negative diabetes-specific experiences. A team of six PhD-level clini-

cal researchers with expertise in T1D psychosocial issues developed the

items based on theory as well as their clinical and research experiences.

Existing COVID-19 psychosocial measures were also reviewed, and bio-

statisticians were consulted regarding item measurement. For each item,

participants were prompted to report on their experiences “Since the

COVID-19 pandemic, I…” (see relevant PP-T1D items in Appendix A).

Based on parent responses to the PP-T1D survey regarding COVID-

19 experiences, we generated the following domains: “Life disruptions

due to COVID-19 pandemic” was defined as the total number of disrup-

tions reported (range 0–6), including change in school, loss of job/hours,

loss of child care, change in health insurance, moving, and other changes

(Table 2). “COVID-19 exposure (immediate family)” and “COVID-19

exposure (non-immediate family)” were defined as whether immediate or

non-immediate family members, respectively, had experienced any

F IGURE 1 Study timeline. CES-D, Center for Epidemiological
Studies-Depression Scale; CGM, continuous glucose monitor; PFS-FF,
Protective Factors Survey-Family Functioning Subscale; PFS-SS,
Protective Factors Survey-Social Support Subscale; PROMIS-A, Patient
Reported Outcomes Measurement Information System-Anxiety
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COVID-19 symptoms, diagnoses, treatments, hospitalizations, or death.

“COVID-19 severity” was defined as whether any family members

(immediate or non-immediate) experienced severe outcomes due to con-

tracting COVID-19, such as treatments, hospitalizations or death

(as opposed to only symptoms/diagnoses). “Strict COVID-19 social dis-

tancing” describes whether parents reported strictly adhering to self-

quarantining (Appendix A).

2.3.5 | COVID-19 pandemic parent psychosocial
outcomes

In June/July 2020, parents again self-reported on their current

depressive symptoms using the CES-D. They also completed items on

the PP-T1D about three domains of experiences during the initial

months of the COVID-19 pandemic: COVID-19-specific distress and

positive and negative diabetes-specific experiences during the

COVID-19 pandemic.

TABLE 1 Descriptive data on sociodemographics, pre-pandemic
medical characteristics, and psychosocial functioning

Sociodemographics M SD

Parent age at current follow-up

(years)

36.41 6.83

Child age at current follow-up

(years)

6.74 1.59

Type 1 Diabetes Duration at

current follow-up (years)

2.95 0.54

Time between “pre-pandemic”
and current follow-up (years)

1.45 0.55

N %

Site

Mid-Atlantic 43/100 43.00

Southwest 57/100 57.00

Treatment condition

Usual care 32/100 32.00

Stepped care 68/100 68.00

Parent role

Mothers 92/100 92.00

Parent race/ethnicity

Non-Hispanic, White 65/99 65.65

Black/African American 13/99 13.13

Hispanic/Latinx 11/99 11.11

Asian/Asian American 8/99 8.08

Multiracial 2/99 2.02

Parent marital status

Married 73/98 74.45

Child sex

Female 60/100 60.00

Insurance

Public insurance 32/99 32.32

Income

≥100,000 k+/year 40/84 47.62

Parent education

(≥College) 54/100 54.00

Pre-pandemic medical

characteristics N/M %/SD

CGM use 63/100 63.00%

A1c (%) 8.17 1.40

A1c (mmol/mol) 66.00 15.30

Pre-pandemic parent
psychosocial functioning M SD

Pre-pandemic CES-D 10.01 9.46

Pre-pandemic PROMIS-A (t-score) 53.25 8.55

Pre-pandemic PFS-FF 5.76 0.93

Pre-pandemic PFS-SS 6.12 0.99

Abbreviations: CES-D, Center for Epidemiological Studies-Depression

Scale; PROMIS-A, Patient Reported Outcomes Measurement Information

System-Anxiety-Short Form; PFS-SS, Protective Factors Survey-Social

Support; PFS-FF, Protective Factors Survey-Family Functioning.

TABLE 2 Current COVID-19 experiences and parent psychosocial
outcomes during COVID-19 pandemic

Current COVID-19 experiences N %

Life disruptions due to the COVID-19 pandemic

Change for schooling over the next year 48/99 48.48

Loss of job/reduced hours 33/99 33.33

Loss/change of child care provider(s) 13/99 13.13

Change of health insurance 8/99 8.08

Moving family home 4/99 4.04

Other 6/99 6.06

None 16/99 16.16

COVID-19 exposure (symptoms, diagnosis, treatment, hospitalization

or death)

Immediate family 7/99 7.07

Non-immediate family 17/99 17.17

COVID-19 severity: immediate/non-

immediate family experienced COVID-19

symptoms, diagnosis, treatment,

hospitalization or death

10/99 10.10

Strictness regarding Social Distancing

None 2/99 2.02

Some 40/99 40.40

Strict 57/99 57.57

Parent psychosocial outcomes during
the COVID-19 pandemic (June/
July 2020) M SD

CES-D 10.43 8.30

Positive diabetes-specific experiences 10.69 3.37

Negative diabetes-specific

experiences

7.97 3.26

COVID-19-specific distress 31.16 9.21

Abbreviation: CES-D, Center for Epidemiological Studies-Depression Scale.

1074 WANG ET AL.



“COVID-19-specific distress” was the total score of 12 items

measuring parents' own levels of anxiety, stress, depressive symp-

toms, eating, sleep, and activity specifically during the COVID-19 pan-

demic (e.g., “have been more anxious than usual”; α = 0.84). “Positive
diabetes-specific experiences during the COVID-19 pandemic”
included parent ratings of three items: “found it easier to manage my

child's diabetes,” “more time to monitor/manage my child's diabetes,”
and “more time to make/eat healthy meals” (α = 0.79). “Negative dia-

betes-specific experiences during COVID-19 pandemic” included par-

ent ratings of four items: “struggled to properly manage my child's

diabetes,” “worried about having adequate access to my child's T1D

supplies,” “noticed more fluctuations/variability in my child's blood

glucose levels,” and “less access to my child's diabetes team”
(α = 0.68). The latter two domains are referred to as “positive

diabetes-specific experiences” and “negative diabetes-specific

experiences,” respectively. Both were calculated by summing parents'

perceptions of positive (three items) and negative (four items) aspects

of their child's diabetes management during the COVID-19 pandemic,

respectively. For the PP-T1D domains, higher scores represent

more positive experiences, more negative experiences, and more

COVID-19-specific distress (see Table 2 and Appendix A for additional

information).

3 | DATA ANALYTIC PLAN

All analyses were conducted in SPSS v.27. Sociodemographics, CGM use,

and COVID-19 experience variables (i.e., PP-T1D domains: COVID-19

TABLE 3 Pearson's and point-biserial correlations between sociodemographics, pre-pandemic psychosocial, and medical variables, and
current COVID-19 experiences with parent psychosocial outcomes during the COVID-19 pandemic (June/July 2020)

CES-D during
pandemic

Positive diabetes
experiences

Negative diabetes
experiences

COVID-19-specific
distress

Sociodemographics

Treatment condition 0.09 �0.10 0.04 0.11

Site �0.17+ �0.19+ 0.04 �0.17

Parent race/ethnicity �0.02 �0.01 0.30** 0.17+

Parent education 0.13 �0.02 0.08 0.21*

Family income 0.05 0.01 �0.11 0.14

Child insurance type �0.06 �0.07 �0.05 0.07

Child sex 0.02 �0.15 0.06 0.08

Child age 0.14 �0.07 0.12 0.14

Diabetes duration �0.12 �0.14 0.02 0.01

Pre-pandemic medical characteristics

CGM 0.17+ �0.02 �0.01 0.22*

A1C 0.06 0.16 0.16 0.03

Pre-pandemic psychosocial variables

Pre-pandemic CES-D 0.41** �0.18+ 0.13 0.17+

Pre-pandemic PROMIS-A 0.33** �0.20* 0.05 0.23*

Pre-pandemic PFS-FF �0.16 0.28** �0.07 �0.02

Pre-pandemic PFS-SS �0.41** 0.35** �0.10 �0.25*

Current COVID-19 experiences

COVID-19 exposure (immediate family) 0.10 �0.14 �0.02 �0.03

COVID-19 exposure (non-immediate family) �0.20* 0.05 �0.05 �0.04

COVID-19 severity (treat, hospitalized, died) �0.14 0.08 0.02 0.04

Number of life disruptions due to COVID-19

pandemic

0.14 0.10 0.22* 0.27**

Strict social distancing 0.10 0.07 0.22* 0.23*

Note: Treatment condition: 0 = usual care, 1 = stepped care; Site: 1 = mid-Atlantic, 2 = Southwest; Parent Race: 1 = non-Hispanic white, 2 = parents of

color; Parent education: 0 = <college, 1= ≥college; Family income: 0 = <100,000$, 1= ≥100,000$; insurance status: 1 = public, 2 = private; child sex:

1 = female, 2 = male; CGM, continuous glucose monitor, 0 = no, 1 = yes; CES-D, Center for Epidemiological Studies-Depression Scale; PROMIS-A,

Patient Reported Outcomes Measurement Information System- Anxiety; PFS-FF, Protective Factors Survey- Family Functioning Subscale; PFS-SS,

Protective Factors Survey- Social Support Subscale; Immediate/non-immediate family exposure: 0 = no, 1 = yes; strict social distance: 1 = strictly,

0 = none/some.
+p < 0.10; *p < 0.05; **p < 0.001.
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exposure-immediate family, COVID-19 exposure-non-immediate family,

COVID-19 severity, and strict COVID-19 social distancing) were dichot-

omized (Table 3). Pre-pandemic depression/anxiety, social/family sup-

port, A1C, life disruptions due to COVID-19 pandemic (PP-T1D

domain), current child age, diabetes duration and all parent psychosocial

outcomes were continuous variables. Further, given that participants

are from an original cohort who completed a two-site randomized clini-

cal trial, treatment condition and site were also explored as covariates.

First, bivariate analyses using Pearson's and point-biserial correlations

were conducted to evaluate associations among sociodemographic/

medical characteristics, pre-pandemic depressive/anxious symptoms and

social/family support, and COVID-19 experience variables with parent

psychosocial outcomes (Table 3). Next, we tested multiple regression

models to predict each parent psychosocial outcome variable: (1) current

depressive symptoms, (2) positive and (3) negative diabetes-specific expe-

riences, and (4) COVID-19-specific distress. Any predictor variable with a

marginal (p < 0.10) or significant (p < 0.05) bivariate association with a

parent psychosocial outcome variable was included as a predictor in a

multiple regression model predicting the relevant parent psychosocial out-

come variable. Based on recommended cut-offs for variance inflation fac-

tors and tolerance statistics,19 no concerns with multicollinearity were

present, and skew/kurtosis statistics were in the acceptable range.

4 | RESULTS

4.1 | Descriptive analyses

Of the 121 participants eligible to complete the June/July 2020

follow-up, participants who completed the current follow-up

(n = 100) did not differ from those who declined it (n = 21) in terms

of parent race/ethnicity, family income, and marital status (p > 0.05).

TABLE 4 Multiple regression
analyses predicting parent psychosocial

outcomes during the COVID-19
pandemic (June/July 2020)

b SE β p

CES-D (R2 = 0.29)

Site �1.24 1.52 �0.08 0.42

Pre-pandemic CESD 0.28 0.12 0.32 0.02*

Pre-pandemic PROMIS-A �0.05 0.21 �0.04 0.81

Pre-pandemic PFS-SS �2.37 0.79 �0.28 <0.01*

Non-immediate family exposure to COVID-19 �2.66 2.01 �0.12 0.19

CGM use 2.03 1.61 0.12 0.21

Positive diabetes-specific experiences (R2 = 0.22)

Site �1.65 0.63 �0.24 0.01*

Pre-pandemic CESD 0.03 0.05 0.07 0.62

Pre-pandemic PROMIS-A �0.09 0.09 �0.14 0.31

Pre-pandemic PFS-FF 0.71 0.37 0.19 0.06

Pre-pandemic PFS-SS 1.07 0.34 0.31 <0.01*

Negative diabetes-specific experiences (R2 = 0.14)

Parent race/ethnicity 1.76 0.71 0.26 0.02*

COVID-19 life disruptions 0.85 0.42 0.20 0.04*

Strict social distancing 0.68 0.69 0.10 0.33

COVID-19-specific distress (R2 = 0.23)

Parent education 2.19 1.79 0.12 0.22

Pre-pandemic PROMIS-A 0.17 0.16 0.10 0.30

Pre-pandemic PFS-SS �2.12 0.90 �0.23 0.02*

COVID-19 life disruptions 3.09 1.14 0.26 <0.01*

Strict social distancing 2.40 1.77 0.13 0.18

CGM use 2.32 1.83 0.12 0.21

Note: b = unstandardized beta; SE = standard error; β = standardized beta; p = statistical significance;

Site: 1 = mid-Atlantic, 2 = Southwest; Parent race/ethnicity: 1 = non-Hispanic white, 2 = parents of

color; Parent Education: 0 = <college, 1= ≥ college; Immediate/Non-immediate family exposure: 0 = no,

1 = yes; strict social distance: 1 = strictly, 0 = none/some. CES-D, Center for Epidemiological Studies-

Depression Scale; PROMIS-A, Patient Reported Outcomes Measurement Information System- Anxiety;

PFS-FF, Protective Factors Survey- Family Functioning Subscale; PFS-SS, Protective Factors Survey-

Social Support Subscale; CGM (continuous glucose monitor): 1 = yes, 0 = no. For the COVID-19-specific

distress model, given the number of marginal and significant bivariate associations, only variables with

significant associations (p < 0.05) were included in the multiple regression model.
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However, compared to those who declined the current follow-up

(n = 21), completers (n = 100) were more likely to come from the

southwest site (χ2[1, N = 121] = 7.60, p < 0.01). Eligible participants

who did (n = 100) and did not complete (n = 21) the current follow-

up did not differ by treatment condition or diabetes duration

(p > 0.05). Further, independent samples t-tests indicated dependent

variables (depressive symptoms, positive/negative diabetes-specific

experiences, COVID-19-specific distress) did not differ by treatment

condition (p > 0.05) at this time point; thus, analyses were conducted

with the sample as a whole.

Regarding COVID-19 experiences, 83.84% reported at least one

COVID-19 disruption, with change in school being the most common

(48.48%). Moreover, 57.57% reported adhering to “strict” social dis-

tancing guidelines, and the majority had no COVID-19 exposure dur-

ing the initial months of the pandemic (see Table 2).

Rates of elevated CES-D scores were similar pre-pandemic

(24.30%) and during the COVID-19 pandemic (22.20%), and 9.10% of

the whole sample were elevated at both points (see Tables 1 and 2).

4.2 | Bivariate analyses

Results of all Pearson's and point-biserial correlations among predic-

tors and parent psychosocial outcome variables are presented in

Table 3.

Parents of color experienced significantly more negative diabetes-

specific experiences and marginally more COVID-19-specific distress

than non-Hispanic, white parents. Parents with college education expe-

rienced significantly more COVID-19-specific distress than those with-

out college education. Participants from the southwest site experienced

marginally fewer depressive symptoms and fewer positive diabetes-

specific experiences than thoe from the mid-Atlantic site. Parents whose

children used CGM experienced marginally more parent depressive

symptoms and significantly more COVID-19-specific distress.

More pre-pandemic depressive symptoms were significantly corre-

lated with more current depressive symptoms and marginally

correlated with fewer positive diabetes-specific experiences and more

COVID-19-specific distress. Both lower pre-pandemic social support and

more pre-pandemic anxiety were significantly correlated with more

depressive symptoms, fewer positive diabetes-specific experiences, and

more COVID-19-specific distress. More pre-pandemic family support was

significantly correlated with more positive diabetes-specific experiences.

More life disruptions due to the COVID-19 pandemic and strict

social distancing practices were each significantly correlated with more

negative diabetes-specific experiences and more COVID-19-specific

distress. COVID-19 exposure in non-immediate family members was

significantly correlated with fewer current depressive symptoms.

4.3 | Multivariate analyses

See Table 4 for results of multiple regression analyses. For the model

predicting depressive symptoms during the pandemic, fewer pre-

pandemic depressive symptoms and more pre-pandemic social support

predicted fewer depressive symptoms during the pandemic. For the

model predicting positive diabetes-specific experiences during the pan-

demic, more social support and being from the mid-Atlantic

(vs. southwest) site predicted more positive diabetes-specific experiences.

For the model predicting negative diabetes-specific experiences during

the pandemic, more COVID-19 life disruptions and being a parent of

color (compared to a parent of non-Hispanic, white background)

predicted more negative diabetes-specific experiences. For the model

predicting COVID-19-specific distress, more pre-pandemic social support

and fewer life disruptions due to the COVID-19 pandemic were associ-

ated with less COVID-19-specific distress.

5 | DISCUSSION

This is one of the first prospective studies to examine predictors of

parent psychosocial outcomes among parents of early school-age chil-

dren with type 1 diabetes in the initial months of the COVID-19 pan-

demic. Results support emerging data showing that social support

buffers against psychological distress specifically during the COVID-

19 pandemic,20 which adds to the well-documented stress-buffering

effects of social support.21 Recently, social support has also been pro-

posed as a salient predictor of psychological thriving, defined as

growth (as opposed to just the absence of maladaptive outcomes)

despite adversity.21 Though improved health outcomes, such as

increased BG time in range, have been reported during the COVID-19

pandemic,7 our study is the first to report positive diabetes-specific

psychosocial experiences during the COVID-19 pandemic. Positive

diabetes experiences were uniquely predicted by more pre-pandemic

social support, even when controlling for pre-pandemic anxiety and

depressive symptoms, pointing to a likely source of resilience for

parents.

What might have accounted for these patterns? During turbulent

times, social supports provide functions such as safety, protection,

and relief; clarification of values/strengths; and reframing adversity.21

Similarly, during neutral times, social supports provide different func-

tions like growth opportunities, positive appraisals, life engagement.

These functions lead to positive emotions/coping, positive appraisals

of the event, as well as improvements at the biological (e.g., less brain

activation in threat areas) and health behaviors (e.g., sleep, diet) level,

which all support thriving .21 Thus, pre-pandemic social supports that

helped parents thrive pre-pandemic may have continued to help them

manage the turbulence and stressors of the pandemic. Given that

diabetes-related challenges are common even pre-pandemic, further

research into the mechanisms specific to the type 1 diabetes popula-

tion are needed.

Although social support predicted positive diabetes-specific expe-

riences, it was unrelated to negative diabetes-specific experiences,

even in bivariate analyses. Our definition of negative diabetes-specific

experiences emphasized challenges with access to diabetes supplies/

medical team, given that this was a major concern during the initial

months of the COVID-19 pandemic22; a conceptualization focused on

WANG ET AL. 1077



challenges with day-to-day diabetes management may have yielded

different results. Experiencing more life disruptions due to the

COVID-19 pandemic was related to more negative diabetes-specific

experiences, aligning with data showing that more stressful life events

are associated with worse parent diabetes-specific functioning.23

Black, Hispanic, and other parents of color were also more likely to

report more negative diabetes-specific experiences. Critically, this sur-

vey overlapped with the peak of racial tension across the United

States following the murders of George Floyd and Breonna Taylor.

While our findings focused on diabetes-specific negative experiences,

it is quite plausible that the overlapping stresses of parenting and dia-

betes management during the pandemic and racial tension may have

amplified the challenges faced by families of color in our study in ways

we did not capture.24 Also, the most commonly reported COVID-19

disruption was closures/changes in school, which removes the oppor-

tunity to receive diabetes care assistance at school. Given findings

from a previous study that parents of color reported more positive

perceptions of type 1 diabetes management at school compared to

parents of non-Hispanic white backgrounds,25 it is possible diabetes

management among families of color may be particularly affected by

COVID-19 school closures. Deeper analysis of this important issue

with implications for reducing health disparities, including understand-

ing possible mechanisms, requires further study.

Contrary to our hypotheses, several sociodemographic and medi-

cal variables, such as family income, insurance type, child sex/age, dia-

betes duration, and A1c, were unrelated to parent psychosocial

outcomes during the COVID-19 pandemic, in neither bivariate nor

multivariate analyses. While some studies have reported that those

with lower socioeconomic status experience worse mental health dur-

ing the pandemic,26 other studies found the opposite.27 Thus, identi-

fying sociodemographic correlates of mental health outcomes during

the COVID-19 pandemic is complex, and perhaps requires more data

variability in order to detect effects. Regarding medical characteristics,

we found bivariate correlations between CGM use and more parent

depressive symptoms and more COVID-19-specific distress (but asso-

ciations were attenuated in multivariate analyses). Given that COVID-

19 stay-at-home-orders are associated with limited physical activity

and increased rates of unhealthy eating patterns,28 it is possible that

ongoing CGM feedback about BG levels may increase parent stress.

Further, the benefits of CGM use (i.e., remote monitoring) for parent

psychosocial outcomes may also be reduced while adhering to stay at

home orders.29

Overall, the current study had several strengths. It included pro-

spective data of pre-pandemic sociodemographics/medical informa-

tion and parent social/family support and depression/anxiety; a more

diverse sample than is typical for a type 1 diabetes sample; data col-

lection that occurred 3–4 months into the COVID-19 pandemic; and

examination of multiple parent psychosocial outcomes.

However, the study is not without limitations, including the use

of the newly developed PP-T1D measure, which has not been vali-

dated and does not have established clinical cut-offs. We developed

this measure based on established literature in diabetes and current

research about experiences of people during the early months of the

pandemic.22 The negative diabetes-specific experiences domain had a

focus on difficulty with access to supplies/medical team to reflect the

concern of families during the initial months of the COVID-19 pan-

demic22; however, negative diabetes-specific experiences likely chan-

ged as the pandemic progressed, so these items may not be as

relevant later in the pandemic. As the original trial enrolled the “primary

caregiver” of the child, and most primary caregivers of young children

and/or children with type 1 diabetes are women/mothers,30,1 the cur-

rent study included only 6% fathers, which may limit our understanding

of fathers' experiences during the pandemic. Though mothers contin-

ued to carry the majority of childcare during the pandemic, some data

suggest an increase in father's contribution toward childcare during the

COVID-19 pandemic.31 Thus, examining changes in paternal involve-

ment specifically in children's T1D tasks during stay-at-home-orders is

an area for further inquiry. Additionally, our A1c variable was measured

at the pre-pandemic timepoint, as opposed to the pandemic timepoint,

due to the lack of in-person A1c data collection during the pandemic

(resulting in �75% missing A1c data), which was a common issue dur-

ing the pandemic.32 Lastly, the study was conducted based on knowl-

edge of COVID-19 during the initial months, and knowledge of the

pandemic is continuously changing.

Future studies should continue to assess stability and change in

psychosocial functioning across the stages of the COVID-19 pan-

demic, as knowledge about the virus, social distancing restrictions,

and vaccine developments evolve. Moreover, as the pandemic pro-

gresses, the chances of having an immediate or extended family mem-

ber diagnosed with COVID-19 increases, which is another

consideration for future research. Clinically, given that several social

support interventions have shown promising results among chronic ill-

ness groups,33 including reduction in emergency room visits, the ben-

efits of targeting and improving social support among families of

youth with chronic illness like type 1 diabetes cannot be overstated.

Future research should focus on dissemination and implementation of

such interventions in real-world settings.
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APPENDIX A.

For the next few items, please consider your experience during the

Coronavirus (COVID-19) pandemic.

Using a scale of 1–5, please respond to the questions below.

1 = not at all

2 = slightly/rarely

3 = moderately/some of the time

4 = very/often

5 = extremely/almost all of the time

[Positive diabetes-specific experiences]

Since the COVID-19 pandemic, I…

1. Have found it easier to manage my child's diabetes.

2. Have had more time to monitor/manage my child's diabetes.

3. Have had more time to make/eat healthy meals.

[Negative diabetes-specific experiences]

Since the COVID-19 pandemic, I…

1. Have struggled to properly manage my child's diabetes.

2. Have been worried about having adequate access to my child's

T1D supplies.

3. Have noticed more fluctuations/variability in my child's blood glu-

cose levels.

4. Have less access to my child's diabetes team.

[COVID-19-specific distress]

Since the COVID-19 pandemic, I…

1. Have been eating more frequently than usual.

2. Have been less physically active than usual.

3. Have been more anxious than usual.

4. Have experienced more variability in day-to-day mood than

usual.

5. Have been more frightened by the news and media.

6. Have felt more irritable toward my family/loved ones than usual.

7. Have experienced difficulty sleeping.

8. Have been able to get more sleep. (reverse coded)

9. Have been more worried about family finances.

10. Have felt more vulnerable than usual.

11. Have worried more about my and others' health.

12. Have spent more time using social media/electronics.

[Life disruptions due to COVID-19 pandemic]

1. Did any of the following life events occur as a result of COVID-

19? Select all that apply.

a. Loss of job or reduced hours

b. Moving family home

c. Change of health insurance

d. Loss or change of child care provider(s)

e. Planned change for schooling over the next year

f. Other____________________________________________________

[COVID-19 exposure]

2. Have you, your family member or any significant person experi-

enced any of the following as a result of COVID-19: Had symptoms

(but never tested), diagnosed, treated, hospitalized or passed away? If

so, please check all that apply:

[COVID-19 social distancing]

3. Which of these is most true for you?

a. I have gone about my normal routines since learning about the

novel coronavirus, or COVID-19.

b. I tried to follow guidelines related to social distancing since

learning about the novel coronavirus, or COVID-19.

c. I strictly limited my interactions with others (self-quarantined)

since learning about the novel coronavirus, or COVID-19.

Had symptoms of
COVID-19

Diagnosed with
COVID-19

Treated for
COVID-19

Hospitalized due to
COVID-19

Passed away from
COVID-19

Myself

My child(ren)

My significant other or child's co-parent

Extended family members

Other significant person in my life
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