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Abstract

This study aims to provide evidence on how the COVID-19 pandemic has impacted chronic
disease care in diverse settings across Asia. Cross-sectional surveys were conducted to assess the
health, social, and economic consequences of the pandemic in India, China, Hong Kong, Korea,
and Vietnam using standardized questionnaires. Overall, 5672 participants with chronic conditions
were recruited from 5 countries. The mean age of the participants ranged from 55.9 to 69.3

years. A worsened economic status during the COVID-19 pandemic was reported by 19% to 59%
of the study participants. Increased difficulty in accessing care was reported by 8% to 24% of
participants, except Vietnam: 1.6%. The worsening of diabetes symptoms was reported by 5.6%
to 14.6% of participants, except Vietnam: 3%. In multivariable regression analyses, increasing
age, female participants, and worsened economic status were suggestive of increased difficulty in
access to care, but these associations mostly did not reach statistical significance. In India and
China, rural residence, worsened economic status and self-reported hypertension were statistically
significantly associated with increased difficulty in access to care or worsening of diabetes
symptoms. These findings suggest that the pandemic disproportionately affected marginalized and
rural populations in Asia, negatively affecting population health beyond those directly suffering
from COVID-19.

Keywords
COVID-19; chronic disease; Asia; mobility restrictions

Introduction

COVID-19 has remained rampant globally with the greatest surges of COVID-19 cases,
hospitalizations, and deaths at first observed in densely populated regions of moderately
affluent countries.! In global case studies, older age, men, and presence of comorbidities as
well as regional differences in health care access and resources were identified as risk factors
for mortality due to COVID-19-related factors.2 As of November 2021, the number of global
confirmed cases was more than 262 million and around 5 million deaths.3

In response to the pandemic, China imposed strict lockdown measures in Wuhan and several
other areas. In Hong Kong, a proactive, multi-pronged infection control plan was activated
in December 2019, including active surveillance, border screenings, contact tracing, and
social distancing measures.* In India, a nationwide lockdown was imposed in March 2020,
which was extended until June, and later further extended to specific containment zones.

In Vietnam, social distancing was imposed from April 1 to April 23 with rigid restrictions
on all outdoor activities, restricting travel and nonessential services. In Korea, since the

first recorded case on January 20, 2020, a proactive government response with widespread
testing and tracing controlled the pandemic to lower death rates per capita than most other
high-income countries, although Korea has also experienced later waves of the pandemic of
equal or greater severity.>"” During the early phase of the pandemic, the economy and health
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service delivery were disrupted and those with chronic conditions had severe COVID-19
infection, leading to patterns of reduced healthcare utilization that differed by age and sex.8

Lockdowns or mobility restrictions for COVID-19 pandemic control have unintended health,
social, and economic consequences. This study aimed to assess the impacts of COVID-19
pandemic on chronic disease care during COVID-19-related lockdowns by age, sex, and
socio-economic groups, in India, China, Hong Kong, Korea, and Vietnam.

Study setting:

We described below the cross-sectional surveys conducted to assess the health, social, and
economic consequences of COVID-19 pandemic in diverse settings within India, China,
Hong Kong, Korea, and Vietnam.

India—Between July 29 and September 12, 2020, a cross-sectional telephone survey was
conducted among 1734 adults with one or more chronic conditions (hypertension, diabetes
mellitus, cardiovascular disease, or chronic kidney disease), from the 2 large existing
cohorts (the Center for Cardio-metabolic Risk Reduction in South Asia, CARRS; and

a comprehensive diabetes and hypertension prevention and management program in India-
UDAY.?10 A stratified random sampling of participants with chronic conditions by age
and sex was applied, and approx. 600 participants at each of the 4 sites (Delhi, Chennai,
Haryana, and Vishakhapatnam) in India were invited to participate in the survey., Data

on participants’ demographic, socio-economic status, comorbidities, access to healthcare,
difficulty in accessing medicines due to financial and non-financial (COVID-19 related)
reasons, and treatment satisfaction were collected. Participants were asked if their diabetes
symptoms worsened after lockdown. Data on self-monitoring of blood glucose, employment
status, and household income were also collected using a pretested questionnaire.1! Survey
data were collected by trained field workers and captured using a Commcare application.

China—In Jiangsu province in China, a cross-sectional survey of 309 participants with
diabetes was conducted in 10 communities in Kunshan and Taicang. During July—August
2020 when the COVID-19 pandemic in China was mitigated, trained community health
station physicians conducted the face-to-face interviews, and data were collected using
Qualtrics application. In addition, a cross-sectional survey among 394 participants with
chronic disease was carried out across 3 sites in Shanghai, China. The team randomly
selected 3 administrative regions, and then selected 1 community health service center in
each of them. A convenience sampling survey was conducted among the outpatients in these
sites from July—November 2020. Participants who were able to use smart phones, and
without severe debilitating conditions, were included in the study.

Hong Kong—In Hong Kong, 30 cross-sectional bi-weekly telephone surveys were
conducted among adults from June—December 2020, using random digit dialing to landline
and mobile numbers at a 1:1 ratio. Among these surveys, information on chronic disease
was available for 15 surveys conducted on alternate weeks starting from June 9, until
December 30, 2020. Data on respondents’ socioeconomic characteristics, including age,
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occupation, education level, and household incomes were collected. Calls were made during
both working and non-working hours to avoid over-representation of non-working groups
with new respondents recruited for each survey round. Respondents were at least 18 years
old and able to speak Cantonese Chinese or English. Detailed survey methods have been
previously described.12

Republic of Korea—An online, cross-sectional survey of 910 participants in January 2021
was conducted to solicit information about access to healthcare services before and during
the COVID-19 pandemic as well as occupations and other sociodemographic variables.
Given the tendency of online surveys to attract a relatively young population, the survey
used a quota sampling methodology to limit the number of respondents aged 40 or younger,
and respondents were only invited to complete the full survey if they self-reported having
been diagnosed with either diabetes mellitus or hypertension at least 2 years prior to January
2021. This survey explored the impact of the COVID-19 pandemic on access and health
among working-age, mostly urban individuals in Korea.

Vietnam—In a Thai Nguyen provincial hospital, a cross-sectional survey among 497
patients with diabetes was conducted at the outpatient clinic between June and July 2020. A
convenience sampling technique was applied and adults with diabetes and those registered
at the hospital before January 2020 were invited to participate in the survey. The survey
questionnaire was administered in person by trained medical students and lecturers at the
Thai Nguyen University of Medicine and Pharmacy.

Data Analysis

Results

Data were reported by study site and presented as a number (proportion) for categorical
variables (eg, access to health facility; loss of job or income) and a mean (SD) for normally
distributed continuous variables (eg, age). Each survey applied a threshold to indicate those
of lower relative income in their sampled population. Multivariable logistic regression
analyses were performed to find the factors associated with difficulty in accessing health
care and worsening of diabetes symptoms. Two logistic regression models were constructed
for the outcome: (1) “difficulty in accessing health care or medications,” and, (2) “worsening
diabetes symptoms”; the model was adjusted for demographic variables (age, sex, education,
and income); chronic conditions (diabetes, hypertension, cardiovascular disease, and chronic
kidney disease); and financial support from government (yes/no), loss of job (yes/no), and
loss of income (yes/no) during the COVID-19 lockdowns. Data were analyzed separately by
each center using Stata version 16.0 or R version 4.

Overall, 5 countries recruited 5672 participants with chronic conditions (Table 1). In India,
1,734 out of 2,335 contacted participants (74.3% response rate) completed the survey. In
Hong Kong, the survey response rate was 68.3%. In Korea, the response rate was lower as
only 910 of 4,222 responded who met the age and medical condition inclusion criteria for
the online survey (21.6%). Mean age (SD) of the study participants were comparable across
the 5 countries/regions and ranged from 55.9 years (8.5) to 66.6 years (9.7) with nearly
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half males, except for Korea which had two-third male participants. A substantial number
of participants from India (59%), Hong Kong (41%), China, Jiangsu (30%), Shanghai
(6.3%) and Vietnam, Thai Nguyen (19.1%) reported loss of income during the COVID-19
pandemic. The severity of the COVID-19 pandemic in 2020 and early 2021 varied across
these study sites, as shown in eFigure 1 (supplemental material).13 (Panel C).

Nearly half of the participants self-reported diabetes from India (43%), Shanghai, China
(62.9%), Hong Kong (23.4%), and Korea (59%), whereas Jiangsu, China, and Vietnam
recruited only patients with diabetes. Two-thirds of study participants had self-reported
hypertension as it ranged from 54.1% in Hong Kong to 71.7% in Korea. A significant
proportion of participants reported increased difficulty in accessing health care or
medications in India (18%), China (Jiangsu 16%, Shanghai 10.5%), and Korea (24%),
compared to Hong Kong (8%) and Vietnam (1.6%). One-quarter of the Korean sample
reported difficulty in accessing health care or medications. The worsening of diabetes
symptoms was reported by 10% to 14% participants across the other countries or regions
(Table 2). Several sites also found patients with hypertension reported increased difficulty in
access to anti-hypertensive medication and treatment (20.3% in India, 8.6% in Hong Kong,
and 6% in Korea).

The multivariable regression model analyzing the factors associated with difficulty in
accessing care or medications for chronic conditions found increasing age, female
participants, worsened economic status were suggestive of an increased difficulty in access
to care or medications, but these associations did not reach statistical significance in most
cases (Table 3). In India, rural participants and those who experienced a loss of income
reported statistically significant difficulty in access to care or medications, odds ratio (OR)
(95%, confidence interval, [CI]): 2.55 (1.92, 3.39) and 2.57 (1.95, 3.39), respectively.
Furthermore, individuals with self-reported hypertension and loss of job had significantly
increased difficulty in access to care: OR (95% Cls): 1.49 (1.14, 1.93), and 1.66 (1.01,
2.73), respectively. In Jiangsu, China, people who lived in rural areas (OR = 4.24; 95%

Cl: 1.62-11.07), worsened in economic status (OR = 5.87; 95% ClI: 2.57-13.42) were
significantly more likely to report difficulty in accessing care or medications during the
pandemic. Age, sex, education level, and household income were not associated with the
difficulty both in Jiangsu and Shanghai, China. For both the PRC samples, access difficulty
was also associated with less frequent glucose monitoring frequency, with increased
difficulty in Jiangsu sample among those who reported glucose monitoring less than once
per month (OR =0.27; 95% CI: 0.10-0.76) and in the Shanghai sample among those who
reported glucose monitoring 1 + times/week (OR = 3.14; 95%CI: 0.56, 17.71) oronly 1 +
times/month (OR = 3.14; 95% CI: 0.74, 13.31). In Hong Kong and Korea, younger people
were more likely to report difficulty in accessing care, illustrating how the pandemic and
measures to control it had widespread impact among those not directly infected with the
virus and not usually considered vulnerable groups. Worsening economic status (loss of
income) (OR = 1.13, 95% ClI: 0.69-1.83 and household income below threshold (OR =
1.16, 95% CI: 0.73, 1.84) was associated with increased difficulty in Hong Kong, albeit
not statistically significant. Receiving government financial support seemed to be protective,
although also not significant (OR = 0.9, 0.5-1.5) in Hong Kong. Controlling for age, sex,

Asia Pac J Public Health. Author manuscript; available in PMC 2022 May 26.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Singh et al.

Page 6

household income, place of residence and occupation, factors associated with difficulty in
accessing care or medications during COVID-19 pandemic in Korea included being female
(male OR [95% CI]: 0.43, 0.29-0.65), having diabetes (OR 95% CI: 1.68, 1.15-2.45). Rural
residence or below-median income were suggestive of worse access but did not reach
statistical significance.

eTable 1 shows the adjusted multivariable regression model results for factors associated
with worsening of diabetes symptoms. No significant findings among various factors except
the presence of some coexisting chronic diseases were noted in Hong Kong. Likewise, in
India, no significant findings were noted for several covariates except comorbidities, that

is, chronic kidney disease: OR (95% Cls): 4.21 (1.33, 13.37). In Korea, however, factors
associated with worsening diabetes symptoms included younger age and being female (male
OR =0.40, 95% CI: 0.22-0.73).

Discussion

Routine screening, risk factor control and continuity of care among people with chronic
conditions is a global challenge. This study conducted among 5 countries or regions (India,
China, Hong Kong, Korea, and Vietnam) at different stages of epidemiological transition
showed that people with chronic conditions faced significant challenges in managing their
conditions during the COVID-19 pandemic, including loss of income and difficulties in
accessing health care or medications; for a nontrivial portion, these factors are associated
with worsening of diabetes symptoms. The heterogeneity in our study findings could be
explained by factors such as differential severity of the COVID-19 pandemic and related
mobility restrictions imposed in each of the countries or regions, and due to different
patient populations, sampling frames (community-based versus clinic-based surveys), and
data collection instruments.

Our study findings are consistent with previous reports that confirmed the adverse impacts
of COVID-19 on chronic diseases.1* The 2020 global survey of WHO in 155 countries
showed that the COVID-19 pandemic disrupted essential prevention and treatment services
for non-communicable diseases (49% for diabetes and diabetes related complications
treatment).1® Reductions in health services arose from mobility restrictions, lack of public
transport, and lack of health workforce because of reassignment to COVID-19-related
services. Several reports from the United States also indicate the disproportionate impacts of
COVID-19 pandemic among racial and ethnic minorities.18

The COVID-19 pandemic has emerged as a major global challenge for people with chronic
conditions. For example, data from Europe showed that more people with chronic conditions
died at home due to the non-availability of important medical services, and due to the
reallocation of health care resources to manage COVID-19.17:18 This poses a double threat
to people living in rural populations with limited access, availability, and affordability of
health care services, and may further aggravate inequality in health outcomes. In addition,
chronic diseases disproportionately affect older adults, which is of concern given the aging
of the global population, especially in low- and middle-income settings. For example, in
China, according to the 2020 census, the number of residents aged 60 and above reached

Asia Pac J Public Health. Author manuscript; available in PMC 2022 May 26.
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264 million, up 5.4% points from 2010.1° A recent U.S. study found that among 5 states
with most COVID-19 deaths also experienced a 96% increase in deaths due to diabetes,

and an 89% increase in deaths due to heart diseases,?% while a study in India found an
association between state-level COVID-19 cases and deaths with diabetes, among other
chronic conditions.?! If the trend continues and no immediate actions are taken to mitigate
pandemic impacts, the Asia Pacific region will struggle to achieve the 2030 Sustainable
Development Goal (SDG) target 3.4 to reduce premature mortality from non-communicable
diseases?? by a third relative to 2015 levels and to promote mental health and wellbeing.23

Understanding the reasons for not seeking care is equally important to interpreting our
study results and understanding their longer-term implications. For some of the study sites,
pandemic effects intermingled economic losses with gains in time, with the latter leading

to offsetting benefits from chronic disease management or self-care (ie, reduced opportunity
cost of time), as has been found for some previous economic recessions.24 For example,
among Korea’s respondents with diabetes, 22% listed lack of time as a main constraint on
receiving diabetes treatment (a decline from 30% before the pandemic), while 30% listed
economic reasons (up from 20% prepandemic). However, older workers and those with
chronic disease have been less likely to experience such offsetting benefits even prior to the
COVID-19 pandemic, and women and vulnerable groups have often been disproportionately
impacted,25:26

To effectively triage the COVID-19 pandemic and provide timely care for people with
chronic conditions such as diabetes and hypertension, we propose the following measures
that can be implemented in resource constrained settings as well. (1) Innovations in health
care delivery models and use of digital health apps to disseminate information on how to
adopt healthy lifestyle changes and self-management of chronic disease and COVID-19 with
mild symptoms. (2) Increased investment in community support interventions to provide
social and economic support to disadvantaged populations, which could help mitigate future
infectious disease outbreaks. (3) Strengthening primary health care infrastructure, training of
community health workers, and financial incentives to healthcare providers can potentially
help mitigate the impacts of future outbreaks. Due to the recent shift in health care delivery
through phone or video consultations,2”28 future studies should evaluate the effectiveness
of technology-assisted health services among patients with complex chronic diseases that
require in-person consultations.

and Limitations

To the best of our knowledge, this is the first report comparing the impacts of the
COVID-19 pandemic and mobility restrictions on people with chronic conditions from 5
countries/regions at different stages of socio-demographic and economic transitions. Survey
participants (except in Vietnam) were randomly selected from the community and included
participation from both sexes, and urban and rural settings (except Hong Kong) to improve
generalizability of study results. Pretested validated questionnaires were used by most of the
teams.

Asia Pac J Public Health. Author manuscript; available in PMC 2022 May 26.
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This study has several limitations. First, although the study samples were randomly selected
except in Vietnam, generalizability of the study results should be carefully considered

due to different sampling techniques, differences in the approach to measurement of
socio-economic impact of COVID-19 pandemic, and the variation in the date of the
surveys; all these might account for some of the observed variation and affect cross-
country comparisons. Second, the causality between the factors associated with difficulty in
accessing care and worsened diabetes symptoms are difficult to infer from this study alone
due the cross-sectional study design. Third, for Korea the online survey had a low response
rate. The age/sex distribution of respondents may affect the generalizability of results, as
another national study found that younger people and males were less likely to avoid visiting
hospitals during the COVID-19 pandemic.8 Fourth, in Thai Nguyen, Vietnam, patients were
surveyed at the outpatient clinic so we could not generalize these results for patients with
diabetes who could not visit the clinic. Lastly, no objective measures related to worsened
diabetes symptoms were included in this study. Therefore, future research should consider
analyzing the long-term impact of the COVID-19 pandemic using objective measures of
diabetes-related outcomes.

Conclusion

The COVID-19 pandemic is associated with substantial variation in difficulty in health care
access and worsening of diabetes symptoms, with disproportionate impact on marginalized
and rural populations in Asia. The pandemic’s broad social and economic impact has
adversely affected population health well beyond those directly suffering from COVID-19,
with the resulting delayed and foregone care leading to uncertain longer-term effects.
Mitigating the unintended adverse consequences of the COVID-19 pandemic on chronic
disease care remains a global health priority.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What We Already Know

. The COVID-19 pandemic and related mobility restrictions continues to cause
disruptions in health service delivery, leading to reduced healthcare utilization
particularly among those with chronic conditions such as diabetes, although
patterns differ by age, sex, and residence.

. There is limited data comparing the COVID-19 pandemic’s impact on access
to care and worsening of diabetes symptoms at the population level in
multiple Asian countries.
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What This Article Adds

This is the first report comparing the impacts of the COVID-19 pandemic
and mobility restrictions on people with chronic conditions from 5 Asian

countries/regions at different stages of socio-demographic and economic

transitions.

This study found that the COVID-19 pandemic is associated with
substantial variations in the difficulty in accessing care and worsening of
diabetes symptoms, with disproportionate impact on marginalized and rural
populations in Asia.

The pandemic’s broad social and economic impact has negatively affected
population health well beyond those directly suffering from COVID-19, with
uncertain longer-term implications of the resulting delayed and foregone care.
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