Review Article

Non-Communicable Diseases: Challenges and
Impact of COVID-19 Pandemic

Dr. Manmohan Singh', Parul Lal?

Abstract

Non-communicable diseases (NCDs) are the major cause of mortality and morbidity worldwide. In India, more than 2/3rd of
the total deaths are reported due to NCDs in the World Health Organisation (WHO) South-East Asia Region. Since after the
outbreak of COVID-19, as per WHO, 122 countries reported disruptions in NCD health services. NCDs remain undiagnosed
due to lack of knowledge and inadequate access to health care. Role of primary care and family physicians can help in
early detection and protection against NCD; patient education plays a crucial role in raising awareness of NCDs and their
effect on wellbeing. Undertreatment of NCD has become a serious public health issue. Many factors like expenditure for
service structure, lack of skilled health workers, periodic review and follow-ups, limited access to essential medicines lead
to undertreatment of NCDs. For successful management of NCDs, a multi-disciplinary approach is required that involves
adequate knowledge of the disease, adherence to the treatment regimen, follow-ups. People living with NCDs are impacted
by COVID-19 pandemic like a disruption in health care services, mental health disorder, reduced physical activities. Many
strategies like telemedicine, triaging, the novel supply chain for NCD medicines, and redirection of patients with NCDs to

alternate health care facilities are direly needed to be deployed to overcome disruptions in LMICs.
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Introduction

on-communicable diseases (NCDs) designat-
Ned as chronic diseases, such as cancer, cardio-

vascular diseases, chronic respiratory diseases
and metabolic disorder (diabetes), are the major cause
of mortality and morbidity worldwide.!l This invisible
epidemic hinders the economic development of many
countries. The burden is growing with a constant in-
crease in the number of people, families and commu-
nities. World Health Organization (WHO) reports the
death of 15 million people every year in low- and mid-
dle-income countries (LMICs) due to NCDs. Common,
modifiable risk factors underlie the major NCDs, in-
cluding tobacco, harmful use of alcohol, unhealthy
diet, insufficient physical activity, overweight/obesity,

raised blood pressure (BP), increased plasma glucose
levels and high cholesterol."

In India, more than 2/3" of the total deaths are re-
ported due to NCDs in WHQO'’s South-East Asia Region
(SEAR). According to SEAR’s 2011 report NCD sta-
tus, the three major risk factors include: raised BP, ele-
vated plasma glucose and tobacco use and these factors
are responsible for the majority of deaths in this region
annually. The study reported the prevalence of raised
BP, increased plasma glucose in India is about 35%
and 11% respectively. The popularity of smoked to-
bacco products is marginally lower in India with about
15% in comparison with other SEAR countries, where-
as, the prevalence of smokeless tobacco (SLT) products
is higher in India (25.9%) compared to Thailand (1.3%),

! Medical Director, 2 Medical Writer, THB: Technology | Healthcare | Big Data Analytics, Gurgaon, Haryana
Corresponding author: Parul Lal, Medical Writer, THB: Technology | Healthcare | Big Data Analytics,
Plot No. 7 (2 bays), Institutional Area, Sector 32, Gurgaon 122003, Haryana. Email: parul@thb.co.in

30 The Indian Practitioner [J Vol.73 No.11 November 2020



Review Article

Sri Lanka (15.8%), Nepal (18.6%) and Bhutan (19.4%).5!

NCDs require long-term therapy and undisrupt-
ed health care services. The pandemic of coronavirus
disease 2019 (COVID-19) tapped globally, and first oc-
curred in China, Wuhan (the epicentre) in December
2019 and now has affected 216 countries worldwide.
%61 Since after the outbreak of COVID-19, there has
been a direct impact on people living with NCDs, as
per WHO, 122 countries reported disruptions in NCD
health services. A direct relationship was reported in
transmission phase of COVID-19 pandemic and dis-
ruption in NCD health services.”!

Underdiagnosis and Undertreatment of Non-
Communicable Diseases: Before Onset of
COVID-19 Pandemic

The prevalence of non-communicable diseases in
India is escalating. NCDs usually occur in people 55
years of age or older in many developed countries, but
they appear a decade earlier in India (45 years of age).
(89 The problems of multiple chronic conditions are ex-
acerbating this issue and the fact that many remain un-
diagnosed due to lack of knowledge and inadequate
access to health care.

Type 2 diabetes mellitus (T2DM) epitomizes the
management challenge in non-communicable diseas-
es. For better management and care of diabetes, timely
diagnosis and adequate treatment are the key aspects.
In India, T2DM remains undiagnosed for a long time
causing more than half of the diabetic population be-
ing undetected.”

A cross-sectional (Screening India’s Twin Epidemic
[SITE]) study conducted in 10 states in India, enrolled
15,662 patients. The results reported 7.2% (793 of
11,028) patients whose disease status was unknown at
the time of enrollment were diagnosed with diabetes,
and 18.4% (2,031 of 11,028) patients were classified as
prediabetic.'!

The prevalence of complications associated with
diabetes is also mounting. Chennai Urban Rural
Epidemiology Study (CURES) reported an overall
prevalence of 17.6% diabetic retinopathy, 2.2% overt
nephropathy and 26.9% microalbuminuria.'” Due to
the under or late diagnosis of diabetes, the complica-
tions also remain underdiagnosed. In a multi-country
study in Asia, Diab-Care Asia, 2269 patients were en-
rolled, 50% of patients had poor HbAlc control, and
54% had late severe complications.!"” In another pan-
India study, 5516 patients were enrolled out of which

17.6%, 5.6% and 4.2% of patients went for an eye exam-
ination, kidney function tests and lipid tests. Of the pa-
tients who went for examination, 27.4% and 26.5% of
those had elevated blood pressure and diminished vi-
sion at the time of diagnosis."” Similarly, in a study
among urban diabetics in Delhi (N=819) reported
63.2% and 74.5% of patients with uncontrolled hyper-
tension and abnormal lipid profile, respectively. Only
13%, 16.2%, 32.1% and 3.1% of patients had undergone
HbAlc test, eye examination, serum cholesterol test,
and foot examination, respectively.!" Delay in diagno-
sis leads to associated complications.

As discussed above, the lack of knowledge is a cru-
cial factor that leads to underdiagnosis of NCD. In a
population-based survey in Chennai, 23% of self-re-
ported diabetic patients knew that diabetes could lead
to foot problems, while only 5.8% knew that it could
cause a heart attack.!"!

Another NCD that remains underdiagnosed is hy-
pertension, the results from SITE study reported 22.2%
(2,408 of 10,858) patients whose disease status was un-
known at the time of enrollment were diagnosed with
hypertension whereas 60.1% (6,521 of 10,858) were pre-
hypertensive."'! Awareness of hypertension also lacks
in the general public, from the results of Screening and
Early Evaluation of Kidney Disease (SEEK) study, 46%
of patients were unaware of their hypertensive status
at the time of enrollment.¢!

Chronic obstructive pulmonary disease (COPD),
another leading cause of morbidity and mortali-
ty worldwide remains underdiagnosed, yet another
NCD. A population-based study in China (N=20,245
adults) reported 8.2% of patients had persistent air-
flow obstruction. Only 35% of patients with post-bron-
chodilator airflow obstruction (FEV1/FVC<0.70) had a
physician diagnosis of COPD, and the remaining 65%
of subjects with chronic airflow obstruction in China
remain undiagnosed.!"”)

The role of primary care and family physicians in
developing acceptability of NCD in patients is impor-
tant and can help in early detection and protection
against NCD and associated complications. Moreover,
patient education plays a crucial role in raising aware-
ness of NCDs and their effect on wellbeing, related risk
factors and implementing healthier lifestyles for their
prevention.

NCDs if remain undertreated become a serious
public health issue. Management of chronic diseases
is a complex process as it requires long-term therapy.
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Few factors that have impeded the treatment of chron-
ic diseases include expenditure for service structure,
lack of skilled health workers, irregular review and fol-
low-ups, weak health system infrastructure, and limit-
ed access to essential medicines.['¥1]

India being a developing country, a large propor-
tion of the population earns less than the minimum
wages prescribed by the government. Hence, afford-
ability is a critical issue for the general population for
the treatment of any chronic disease requiring life-
long therapy. In Asian countries like Tajikistan, mea-
ger wages make many medicines unaffordable, despite
their low prices."® The National List of Essential
Medicines identifies glibenclamide, metformin, and
insulin (soluble and lente) as anti-diabetic drugs that
need to be available universally.?!/In a study to assess
the availability and affordability of essential medicines
for diabetes, participants aged 35-70 years (n=156625)
were enrolled from 22 countries. The results report-
ed 0.7% of households in high-income countries
(Sweden, Canada, United Arab Emirates, and Saudi
Arabia) and 26.9% of households in low-income coun-
tries (Bangladesh, Pakistan, Tanzania, and India) could
not afford metformin. Whereas 2.8% of households
in high-income countries, and 63.0% of households in
low-income countries could not afford insulin.*”! The
availability of glibenclamide in public health facilities,
for example, varied from 100 per cent in Karnataka to
3.8 per cent in West Bengal."®! Considering, hyperten-
sion another NCD, analysis from Prospective Urban
Rural Epidemiological (PURE) study for availabili-
ty and affordability of blood pressure-lowering med-
icines in 20 countries. The study reported 31% in low-
income countries like India (1069 of 3479 families), 9%
in middle-income countries (5602 of 65 471 families),
and less than 1% in high-income countries were unable
to afford two blood pressure-lowering medicines.!

Lack of skilled health workers adds to the surge in
undertreatment of chronic diseases. In India, only sev-
en physicians and 17.1 nursing/midwife personnel are
available per 10,000 population.”” There has been a
study that reports that general practitioners (GPs) have
insufficient knowledge about prophylaxis for chronic
disease, and patients and/or GPs are focusing on treat-
ing acute episodes rather than long-term control of the
chronic disease.*!

Existence of gap in the infrastructure of health fa-
cilities in developing countries also accounts for un-
dertreatment. Taking India into consideration, only
20.72% of primary health centres (PHCs) are said to be

functioning as per IPHS norms.”! Due to limited op-
erational health care centres, there is a decline in fol-
low-ups of patients leading to unsatisfactory treat-
ment of chronic conditions. The availability of essen-
tial medicines to treat chronic diseases at the prima-
ry care level is a crucial prerequisite. The accessibili-
ty of essential medicines was found to be very low in
the public sector; however, in private sectors, the ge-
nerics were available with high prices in all the Indian
states.['®! The results from the Prospective Urban Rural
Epidemiology (PURE) study for availability and af-
fordability of essential medicines for diabetes, metfor-
min was available in 88 (100%) of 88 pharmacies. In
contrast, insulin was available in 67 (76.1%) of 88 phar-
macies in India.” In another Prospective Urban Rural
Epidemiology (PURE) study for availability and af-
fordability of blood pressure-lowering medicines, 76%
of communities in India (68 of 90) had four drug class-
es available.”!

Since there is an increase in the incidence of chronic
diseases in developing Asian countries, there is a need
to address the problem by increasing the number of
skilled health workers, education and awareness for
doctors and the general public, treatment guidelines,
improving access to essential medicines, coordination
in multisectoral policy interventions, and resource al-
location in activities related to chronic disease preven-
tion and control.

Status of Compliance in Patients with Non-
Communicable Diseases: Before Onset of
COVID-19 Pandemic

For successful management of non-communica-
ble diseases, a multi-disciplinary approach is required
that involves adequate knowledge of the disease, ad-
herence to the treatment regimen, follow-ups.*! A lack
of compliance with any of the critical factor in the man-
agement of the chronic disease will lead to poor health
outcomes and high health care cost.””! In developing
countries like China, Gambia and Seychelles, the ad-
herence rate is 43%, 27%, and 26%, respectively to anti-
hypertensive medication regimen.2*3!

Adherence to treatment is a determining factor of
the effectiveness of treatment. Good compliance im-
proves the effectiveness of interventions aimed at
promoting healthy lifestyles, such as diet modifica-
tion, increased physical activity, and non-smoking.
Adherence to treatment depends on five factors: 1) so-
cial/economic factors 2) therapy-related factors 3) pa-
tient-related factors 4) condition-related factors and
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5) health-system factors.””) In a cross-sectional study
to assess the adherence to oral medication among pa-
tients with type-2 diabetes mellitus in Asian countries,
the study enrolled 382 patients of Chinese, Indian, and
Malaysian ethnicity. The study reported patients of
younger age and Chinese ethnicity were less adher-
ent to their medications, whereas older, married, and
widowed patients were more adherent because of fam-
ily or domestic help assistance.”” In another cross-sec-
tional study in rural Puducherry, South India, 260 pa-
tients with chronic diseases (hypertension, diabetes
mellitus, bronchial asthma) were enrolled. The study
results reported one-third of the population were non-
adherent to medications. Females, patients with no for-
mal education, unemployed patients, were found to be
the determinants of non-adherence.®™ A community-
based cross-sectional study in north India enrolled 400
self-reported diabetic patients. One-hundred twelve
patients (28%) were found non-adherent to diabetic
drugs with reasons like forgetting to take the drug, feel-
ing of bitterness, non-availability of drugs, fear of side-
effects, and financial constraints.? Few other studies
also reported poor adherence to medication among
people with hypertension.*>*! Other factors like lack
of time for self-care, financial dependence, alcoholism
were observed to affect treatment adherence.”]

Socio-economic factors like poverty, illiteracy, low
level of education, unemployment, unstable living con-
ditions, long-distance from the treatment centre, high
cost of transport, high cost of medication, culture and
lay beliefs about illness and treatment, and family dys-
function have a significant effect on adherence to treat-
ment. Disease condition-related factors like severity of
symptoms, level of disability (physical, psychological,
social and vocational), rate of progression and severi-
ty of the disease, and the availability of effective treat-
ments are a few determinants of adherence. Patient-
related factors like inadequate knowledge and skill in
managing disease symptoms and treatment, lack of ac-
ceptance of monitoring; low treatment expectations;
low attendance at follow-up, or counselling contribute
to affect adherence.’!

The loss to follow-up remained the most com-
mon factor in the management of chronic diseases.
Literature review documented patients reasons like no
clinical sign or symptoms of the disease, long waiting
time at clinics, medical services not available at close-
proximity, and expensive health care for loss to follow-
up.[38]

A constant effort is being made to improve the pro-

vision of information to patients and drive sustainable
good adherence for long-term therapies. Improvement
in health care systems is aimed to provide better ad-
herence to treatment, follow-ups.

Impact of COVID-19 Pandemic on Health Services

of Non-Communicable Diseases

COVID-19 pandemic has impacted people living
with NCDs in many ways like increased morbidity
and mortality, disruption in health care services, men-
tal health disorders, reduced physical activities, reduc-
tion in funding by government bodies.

Morbidity and Mortality

People living with NCDs like diabetes mellitus (DM),
hypertension, cerebrovascular disease, coronary artery
disease (CAD), and COPD are susceptible to COVID-19
infection. In India, 86%, while in China, 72.2% of
COVID-19 patients had comorbid conditions."’!

In a systematic review and meta-analysis by
Awadhesh Kumar Singh et al. 22.9%, 11.5%, 9.7% of
patients with COVID-19 reported hypertension, dia-
betes, and CVD, respectively. Whereas, less than 4%
of patients had comorbid conditions like chronic ob-
structive pulmonary disease (COPD), chronic kidney
disease (CKD), cerebrovascular disease, and cancer.!*"

NCDs like hypertension, diabetes, CAD, COPD and
their associated conditions are correlated to a higher
risk of death in COVID-19 patients."”!

Disruption in Health Care Services

There has been a disruption in health care services for
people with NCDs like postponement in routine chronic
care (including palliative care), difficulties in accessing
medication and treatment when supplies are disrupted,
appointments are postponed, or where health workers
are diverted to the COVID-19 response.*!!

According to results reported in rapid assessment of
service delivery for NCDs during the COVID-19 pan-
demic, conducted by the World Health Organization
(WHO), there was an increase in disruptions of NCD
services with more severity in the transmission phase
of COVID-19 pandemic. During phase 2 (sporadic cas-
es), 39%, 33%, and 22% of countries disrupted services
to treat hypertension management, diabetes and com-
plications and cardiovascular emergencies, respective-
ly. However, during phase 4 (community transmis-
sion) 66%, 64%, and 46% of countries disrupted ser-
vices to treat hypertension management, diabetes and
complications and cardiovascular emergencies, re-
spectively.!
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Major reasons contributing to the NCD health
service disruption included: 1) Decrease in inpa-
tient volume due to cancellation of elective care; 2)
Closure of population-level screening programmes; 3)
Government or public transport lockdowns hindering
access to the health facilities; 4) NCD related clinical
staff deployed to provide COVID-19 relief; 5) Closure
of outpatient disease-specific consultation clinics; 6)
Closure of outpatient NCD services as per government
directive; 7) Unavailability/Stock out of essential medi-
cines, medical diagnostics, health products.”!

In a developing country like India, a large number
of people with NCDs remain undiagnosed or cannot
access treatment to control their conditions, even un-
der normal circumstances while during a pandemic
situation government must ensure access to treatment,
avoid disruption of health services. Many countries
are using strategies like telemedicine (~50% of LMICs),
triaging (more than 50% of LMlIcs), novel supply chain
and/or dispensing approaches for NCD medicines, and
redirection of patients with NCDs to alternate health
care facilities to overcome disruptions.”! Telemedicine
has gained significance because of delivery of health-
care services through medical data transmission via
information and communication technologies (ICT).[*!
The application of telemedicine involves a) real-time
interactive mode (for e.g.: videoconferencing); b) store-
and-forward mode (information, including digital im-
ages, video, audio, and data, is captured, stored, and
sent electronically to a specialist or clinician at anoth-
er facility for interpretation and feedback); c) remote
monitoring; and d) communication via telephone.*’
With increase in prevalence of NCD, and eventually
increase in follow-up consultations, telemedicine is a
wider use application. It also reduces the number of
hospital visits, travel time and associated stress, and
cost for both patients and healthcare payers.*

Mental Health Disorders

The mental health of people living with NCDs is
impacted due to the stress of avoiding infection by
following recommendations like physical distanc-
ing in the public area, self-isolation, quarantine mea-
sures which further led to increase in loneliness and
reduced social interaction. The steps taken by people
living with NCDs can exaggerate the problem and can
cause anxiety and depression in older people. Patients
with existing mental health issues suffer more during
the pandemic situation due to quarantine periods.!**

In a systematic review, 16-28% and 8% of people in
India reported anxiety and depression, and stress re-

spectively, due to psychological reactions to COVID-19
pandemic and is related to a disturbance in sleep pat-
tern.”! Another systematic umbrella review reports
mental health problems among patients who have un-
dergone quarantine and isolation.!*’!

Reduced Physical Activities

Reduced physical activity is a major risk fac-
tor for developing NCDs like hypertension, obesity,
and CAD. Physical inactivity existed due to seden-
tary work-life but exacerbated during pandemic relat-
ed lockdowns, travel restrictions which further can in-
crease the associated risk of NCDs.*”l The lockdown
imposed in many countries, including India, lead to
the closure of gyms, swimming pools, and clubs and
inevitably reduced physical activity. Physical activi-
ty control symptoms, and risk factors associated with
NCDs like hypertension, elevated glucose levels, car-
diorespiratory functions.*!!

Reduction in Funding by Government Bodies

In many LMICs research projects on NCDs have
been halted or postponed due to COVID-19 outbreak.
According to WHO, 17% per cent of countries have al-
located additional funding from the government bud-
get to include the provision of NCD services in their
national COVID-19 plan.!*!

Despite the dreadful impact of COVID-19 pandem-
ic on people living with NCDs, the lockdowns im-
posed by Government of India (Gol) lead to clear skies
and clean air and turned out to be a blessing in dis-
guise for the millions affected due to air pollution in
India. A study reports a correlation between air pollu-
tion and COVID-19 deaths, and also reported the num-
ber of fatalities was maximum from regions with high
pollution levels. !

In light of COVID-19, tackling NCDs must be un-
derstood as fundamental to health security. Pandemic
preparedness - today and in the future - depends on
Universal Health Coverage, healthy populations, and
a resilient, qualified, well-resourced health workforce.
COVID-19 and NCDs can impact the global and na-
tional economy, health being an essential factor for the
development of the economy; therefore, it is essential
to strengthening health services industry to avoid dis-
ruption in existing models of delivering health servic-
es. Improvement in providing health services include
patient engagement platforms (informational/educa-
tional messages, reminder messages for doctor/expert
consultation), telemedicine, novel supply chain for
NCD medicines; such programmes will prepare coun-
tries to combat the impact of the pandemic on health
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services for NCDs.

References

1.

10

11.

12.

13.

14.

15.

Noncommunicable diseases [Internet]. Who.int. 2018 [cited
2020 September 16]. Available from: https://www.who.int/
news-room/fact-sheets/detail/noncommunicable-diseases

World health organization. Non-communicable diseases
in the South-East Asia region: Situation and response 2011.
New Delhi, India: World health organization regional office
for South-East Asia; 2011.

Nethan S, Sinha D, Mehrotra R. Non communicable disease
risk factors and their trends in India. Asian Pacific journal of
cancer prevention: APJCP. 2017;18(7):2005.

Bogoch II, Watts A, Thomas-Bachli A, Huber C, Kraemer
MU, Khan K. Potential for global spread of a novel corona-
virus from China. Journal of travel medicine. 2020 January 27.

Coronavirus Disease (COVID-19) Dashboard [Internet]. co-
vid19.who.int [cited 2020 September 16]. Available from:
https://covid19.who.int/

Sun P, Lu X, Xu C, Sun W, Pan B. Understanding of
COVID-19 based on current evidence. Journal of Medical
Virology. 2020 February 25.

Rapid assessment of service delivery for NCDs during the
COVID-19 pandemic: WHO, June 2020 [Internet]. [cited
2020 September 16]. Available from: file:///C:/Users/THD/
Downloads/for-web---rapid-assessment---30-june-2020-
(cleared).pdf

WHO. Indrayan A. Forecasting vascular disease and associ-
ated mortality in India. Burden of Disease in India. National
Commission on Macroeconomics and Health. New Delhi:
Ministry of Health and Family Welfare, Government of
India, 2015.

Seigel KR, Patel SA, Ali MK. Non-communicable diseases
in South Asia: contemporary perspectives. Br Med Bull 2014;
111: 31-44.

. Vijay Viswanathan, V Narayan Rao. Problems associated

with diabetes care in India. Diabetes Manage. (2013) 3(1), 31—
40

Joshi SR, Saboo B, Vadivale M, Dani SI, Mithal A, Kaul U, et
al. Prevalence of diagnosed and undiagnosed diabetes and
hypertension in India—results from the Screening India’s
Twin Epidemic (SITE) study. Diabetes technology & therapeu-
tics. 2012 Jan 1;14(1):8-15.

Raheja BS, Kapur A, Bhoraskar A, Sathe SR, Jorgensen LN,
Moorthi SR, et al. Diabcare Asia- India Study:Diabetes care
in India — current status. ] Assoc Phys India. 2001;49:717-22.

Bjork S, Kapur A, King H, Nair J, Ramachandran A. Global
policy:aspects of diabetes in India. Health Policy. 2003;66:61—
72.

Nagpal J, Bhartia A. Quality of diabetes care in the mid-
dle- and high-income group populace - the Delhi
Diabetes Community (DEDICOM) survey. Diabetes Care.
2006;29:2341-8.

Deepa M, Deepa R, Shanthirani CS, Dutta M, Unwin NC,
Kapur A, et al. awareness and knowledge of diabetes in

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Chennai — the Chennai Urban Rural Epidemiology Study
(CURES.-9) | Assoc Phys India. 2005;53:283-7.

Farag YM, Mittal BV, Keithi-Reddy SR, Acharya VN,
Almeida AF, Anil C, et al. Burden and predictors of hy-
pertension in India: results of SEEK (Screening and Early
Evaluation of Kidney Disease) study. BMC nephrology. 2014
Dec 1;15(1):42.

Zhong N, Wang C, Yao W, Chen P, Kang ], Huang S, et al.
Prevalence of chronic obstructive pulmonary disease in
China: a large, population-based survey. Am | Respir Crit
Care Med 2007;176:753-760.

Kotwani A. Access to essential medicines and standard treat-
ment for chronic diseases. Indian Journal of Pharmacology.
2010 Jun;42(3):127.

Sinha R, Pati S. Addressing the escalating burden of chron-
ic diseases in India: Need for strengthening primary care.
Journal of Family Medicine and Primary Care. 2017 Oct;6(4):701.

Price, availability and affordability. An international com-
parison of chronic disease medicines [Internet]. [cited 2020
September 01]. Available from: https://haiweb.org/wp-con-
tent/uploads/2015/08/Price-Availability-Affordability-An-
International-Comparison-of-Chronic-Disease-Medicines.
pdf

National List of Essential Medicines. Government of India.
2003.

Chow CK, Ramasundarahettige C, Hu W, AlHabib KF,
Avezum Jr A, Cheng X, et al. Availability and affordability
of essential medicines for diabetes across high-income, mid-
dle-income, and low-income countries: a prospective epide-
miological study. The lancet Diabetes & endocrinology. 2018
Oct 1;6(10):798-808.

Attaei MW, Khatib R, McKee M, Lear S, Dagenais G, Igumbor
EU, et al. Availability and affordability of blood pressure-
lowering medicines and the effect on blood pressure control
in high-income, middle-income, and low-income countries:
an analysis of the PURE study data. The Lancet Public Health.
2017 Sep 1;2(9):e411-9.

Gautam VP, Shah A, Malhotra A, Dewanwala A, Taneja
DK, Gupta VK, et al. General practitioners’ knowledge of
childhood asthma in Delhi, India. The International Journal of
Tuberculosis and Lung Disease. 2008 Jun 1;12(6):677-82.

Rural Health Statistics, Ministry of Health and Family
Welfare Statistics Division, Government of India. [Last cited
on 2017 Sep 28]. Available from: http://wcd.nic.in/sites/de-
fault/files/RHS_1.pdf

Santhosh YL, Naveen MR. Medication adherence behav-
ior in chronic diseases like asthma and diabetes mellitus.
International Journal of Pharmacy and Pharmaceutical Sciences,
2011, Vol 3, Issue 3, 238240.

Chaudri NA. Adherence to Long-term Therapies
Evidence for Action. Ann Saudi Med. 2004;24(3):221-22.
doi:10.5144/0256-4947.2004.221

Bovet P et al. Monitoring one-year compliance to antihyper-
tension medication in the Seychelles. Bulletin of the World
Health Organization,2002, 80:33-9.

The Indian Practitioner 1 Vol.73 No.11 November 2020 35



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

3%

Review Article

Graves JW. Management of difficult-to-control hypertension
Mayo Clinic Proceedings,2000, 75:278-284 [erratum pub-
lished in Mayo Clinical Proceedings,2000, 75:542].

van der Sande MA et al. Blood pressure patterns and cardio-
vascular risk factors in rural and urban Gambian communi-
ties. Journal of Human Hypertension,2000, 14:489-96.

Guo H, He H, Jiang J. Study on the compliance of antihyper-
tensive drugs in patients with hypertension. Chinese Journal
of Epidemiology,2001, 22:418-420.

Lee CS, Tan JH, Sankari U, Koh YL, Tan NC. Assessing oral
medication adherence among patients with type 2 diabe-
tes mellitus treated with polytherapy in a developed Asian
community: a cross-sectional study. BM] open. 2017 Sep
1,7(9):e016317.

Yuvaraj K, Gokul S, Sivaranjini K, Manikandanesan S,
Murali S, Surendran G, et al. Prevalence of medication ad-
herence and its associated factors among patients with non-
communicable disease in rural Puducherry, South India-A
facility-based cross-sectional study. Journal of family medicine
and primary care. 2019 Feb;8(2):701.

Misra P, Salve HR, Srivastava R, Kant S, Krishnan A.
Adherence to medications among patients with diabetes
mellitus (Type 2) at ballabgarh health and demographic sur-
veillance system: A community based study. Indian Journal of
Community and Family Medicine. 2018 Jan 1;4(1):24.

Jhaj R, Gour PR, Kumari S, Sharma S. Association between
medication adherence and blood pressure control in urban
hypertensive patients in central India. International Journal of
Noncommunicable Diseases. 2018 Jan 1;3(1):9.

Balasubramanian A, Nair SS, Rakesh PS, Leelamoni K.
Adherence to treatment among hypertensives of rural
Kerala, India. Journal of Family Medicine and Primary Care.
2018 Jan;7(1):64.

Factors of non-adherence to treatment of chronic illnesses in
the slums of Chennai [Internet]. [Cited 2020 September
01]. Available from: https://research.vu.nl/ws/portalfiles/
portal/44886173/chapter+4+Factors+of+non-adherence+to+
treatment+of+chronic+illnesses+in+the+slums+of+Chennai.
pdf

Prabhune A. Literature review—Understanding the patient’s
perception about chronic diseases and conditions, Barrier
for non-adherence and poor follow-up. InIKP Centre for
Technologies in Public Health (ICTPH), India. IKP Centre
for Technologies in Public Health (ICTPH), India 2020.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Thakur JS, Paika R, Singh S, Narain JP. COVID-19 and non-
communicable diseases: Impact and the strategic approach-
es. International Journal of Noncommunicable Diseases. 2020
Apr 1;5(2):29.

Singh AK, Gillies CL, Singh R, Singh A, Chudasama Y,
Coles B, et al. The Prevalence of Comorbidities and Their
Association with Mortality in Patients with COVID-19: A
Systematic Review and Meta-Analysis. Available at SSRN
3576854. 2020 Apr 12.

COVID-19 and Noncommunicable Diseases (NCDs)
[Internet]. [Cited 17 September 2020]. Available from:
https://ncdalliance.org/sites/default/files/resource_files/
COVID-19%20and %20NCDs-%20Frequently %20Asked %20
Questions_June2020_2.pdf

Piga M, Cangemi I, Mathieu A, Cauli A. Telemedicine for
patients with rheumatic diseases: systematic review and
proposal for research agenda. In Seminars in Arthritis and
Rheumatism 2017 Aug 1 (Vol. 47, No. 1, pp. 121-128). WB
Saunders.

Alvandi M. Telemedicine and its role in revolutionizing
healthcare delivery. The American Journal of Accountable Care.
2017;5(1):e1-5.

Palmer K, Monaco A, Kivipelto M, Onder G, Maggi S, Michel
JP, et al. The potential long-term impact of the COVID-19
outbreak on patients with non-communicable diseases in
Europe: consequences for healthy ageing. Aging Clinical and
Experimental Research. 2020 May 26:1.

Rajkumar RP. COVID-19 and mental health: A review of
the existing literature. Asian journal of psychiatry. 2020 Apr
10:102066.

Hossain MM, Sultana A, Purohit N. Mental health outcomes
of quarantine and isolation for infection prevention: A sys-
tematic umbrella review of the global evidence. Available at
SSRN 3561265. 2020 Mar 17.

Responding to non-communicable diseases during and
beyond the COVID-19 pandemic [Internet]. [Cited 2020
September 24]. Available from: https://apps.who.int/iris/
bitstream/handle/10665/334143/WHO-2019-nCoV-Non-
communicable_diseases-Evidence-2020.1-eng.pdf

Wu, X, Nethery, R.C, Sabath, B.M, Braun, D, Dominici, F.
Air pollution and COVID-19 mortality in the United States:
strengths and limitations of an ecological regression analy-
sis. Science Advances (in press).

-

The Indian Practitioner 7 Vol.73 No.11 November 2020



