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Background and aims: Potential role of health literacy in determining adherence to COVID-19 preventive
behavior, pharmacological, and lifestyle management among diagnosed patients of chronic diseases
during nationwide lockdown is inadequately investigated.
Methods: A cross-sectional study was conducted from MayeAugust 2020 among diagnosed patients of
chronic diseases residing in a COVID-19 hotspot of urban Jodhpur, Rajasthan, and availing health services
from primary care facility. Telephonic interviews of participants were conducted to determine their
health literacy using HLS-EU-Q47 questionnaire, adherence to COVID-19 preventive behaviour as per
World Health Organization recommendations, and compliance to prescribed pharmacological and
physical activity recommendations for chronic disease.
Results: All the 605 diagnosed patients of chronic diseases availing services from primary care facility
were contacted for the study, yielding response rate of 68% with 412 agreeing to participate. Insufficient
health literacy was observed for 65.8% participants. Only about half of participants had scored above
median for COVID-19 awareness (55.1%) and preventive behavior (45.1%). Health literacy was observed to
be significant predictor of COVID-19 awareness [aOR: 3.53 (95% CI: 1.81e6.88)]; COVID-19 preventive
behavior [aOR: 2.06, 95%CI; 1.14e3.69] and compliance to pharmacological management [aOR: 3.05; 95%
CI: 1.47e6.35] but not for physical activity.
Conclusion: COVID-19 awareness, preventive behavior, and compliance to pharmacological management
is associated with health literacy among patients of chronic disease availing services from primary health
facility. Focusing on health literacy could thus be an essential strategic intervention yielding long term
benefits.

© 2020 Diabetes India. Published by Elsevier Ltd. All rights reserved.
1. Introduction

Global crisis due to COVID-19 has demanded rapid assimilation
of knowledge and significant behaviour change by community
members to limit the transmission of SARS-CoV2 [1]. Health liter-
acy is anticipated to play an essential role in understanding the
specific health-related terms like at-risk groups, social distancing,
or cough etiquette [2e4]. It implies not only knowledge of the facts
but also translation of the acquired knowledge into the adoption of
promotive health behaviour to improve or maintain health status,
Rustagi).
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with the ability to critically analyse the background reasoning and
have competency to access reliable health information [5].
Furthermore, its significance is greatly increased among chronic
disease patients as they require extensive management, self-care,
and repeated interactions with healthcare practitioners [6,7]. Low
health literacy is associatedwith poor quality of life, non-adherence
tomanagement protocols, minimal or no self-care, increased health
expenditure, morbidity, and mortality among chronic disease pa-
tients [8e12]. Health literacy in India is insufficiently explored, and
limited literature available assessing the same [13e16].

Patients with chronic conditions such as Diabetes, Hyperten-
sion, Cardiovascular diseases, etc., are vulnerable to acquire SARS-
CoV2 and have higher mortality rates [17e20]. The burden of pa-
tients with Diabetes and Hypertension is worrisome in India.
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Further, chronic disease patients face a dual challenge, not only due
to the infectious disease but also due to interrupted outpatient
routine care during lockdown imposed in response to pandemic
[21,22]. Thus, it becomes essential to ascertain adherence to
essential management recommendation among such patients.

Deficient control of SARS-CoV-2 replication and prolonged pro-
inflammatory response leading to poor outcomes among T2DM
patients, especially in association with older age, hypertension,
and/or CVDs, is reported [23]. Li B et al., reported a 2-fold increase
in the risk of severe disease or requiring intensive care unit (ICU)
admission in patients with Diabetes or Hypertension [24]. Further,
treatment of the original comorbidities, especially in older patients,
to mitigate impact of COVID-19 infections is emphasized [25].

Assessment of baseline COVID-19 awareness and preventive
behaviour is fundamental to developing tailored, specific in-
terventions and guiding policymakers to discern any critical chal-
lenge that needs to be addressed. Thus, this study was conducted
with the aim to explore the association of health literacy with
COVID-19 awareness and preventive behaviour and adherence to
essential treatment advice among chronic disease patients availing
services from a primary health facility in one of theworst COVID-19
affected area in urban Jodhpur, Rajasthan.

2. Materials and methods

2.1. Study setting and design

To date, India is one of the most severely affected country by
COVID-19 [26]. A cross-sectional study was conducted among
chronic disease patients attending Primary Health Centre in an
urban area of Jodhpur, Rajasthan (hotspot area, Fig. 1) during the
nationwide lockdown [27].

Sampling frame constituted all patients with chronic diseases
aged 18 years and above receiving care from Urban Primary Health
Centre. Patient’s age, gender, telephone number, and diagnosis
were accessed from a computerized database routinely maintained
at the health facility. They were telephonically contacted for
informed consent and participation. All patients were contacted for
a minimum of ten times at different time intervals during the
working hours on weekdays to give them an opportunity to
participate in the study. In case of an invalid contact number or
non-response, the participant was considered as a non-responder.

Sample size: Nearly 50% of chronic disease patients fail to
Fig. 1. Map of India with location of study area (
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adhere to their medical advices [28]. With the absolute precision of
5%, the desired sample size was estimated to be 384 for the current
study.
2.2. Study tool

2.2.1. Health literacy
For the current study, European Health Literacy survey (HLS-EU-

Q47) questionnaire was used, which is previously validated
(Cronbach’s alpha >0.90 and item-scale convergent validity �0.40)
among the Asian population [29]. The tool measures health literacy
comprehensively in both hospital and community based settings
[29,30]. The tool was translated into the local language and
retranslated to English, taking the help of language experts, and
discrepancies were resolved by discussion. There are 47 items in
the questionnaire under three subdomains i.e., health care, disease
prevention, and health promotion. Responses are recorded as “very
difficult”, “quite difficult”, “quite easy”, and “very easy” [29]. In-
ternal consistency analysis for the current study was conducted by
determining Cronbach alpha and Split-half Spearman-Brown
coefficient.
2.2.2. Awareness and adherence to COVID-19 preventive behavior
An interviewer-administered, semi-structured, pre-tested

questionnaire was developed to assess COVID-19 awareness and
preventive behaviour using a 15-item tool. Awareness was assessed
for modes of transmission, symptoms, preventive behaviour, and
sub-groups vulnerable to COVID-19.

COVID-19 preventive behaviour was assessed as per the WHO
recommendations [31] based on an instrument measuring four
domains - cough etiquette, use of face masks (either fabric or
medical masks), restriction of outdoor movements, practicing hand
hygiene, and adhering to social distancing. The response was
recorded as “sometimes,” “always,” and “never.”
2.2.3. Adherence to pharmacological and physical activity advice
Participant’s awareness regarding the availability of essential

healthcare services during the ongoing lockdown was assessed.
Compliance to pharmacological and routine physical activity dur-
ing the last one month of lockdown was assessed using a dichot-
omous question.
COVID-19 hot spot) within Jodhpur district.
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2.3. Scoring and operational definitions

Health literacy score calculation and grading: Final health
literacy score was calculated using the formula (Mean of each
item � 1) � (50/3). Respondents’ scores were categorized as
“Insufficient (0e25)”, “Problematic” (26e33), “Sufficient” (34e42),
and “Perfect” (43e50) [32]. Further, respondents with the category
of problematic and insufficient scores were grouped under “limited
health literacy,” and those with perfect or sufficient scores were
grouped under “adequate health literacy” [33].

COVID-19 awareness and adherence to preventive behaviour:
For COVID-19 awareness, the correct response was scored as one
and incorrect as zero. Score of one was given if the participant
responded “always” and zero for “sometimes” or “never” responses
for adherence to COVID -19 preventive behaviour. Thus, the score
ranged from zero to 15 for COVID-19 awareness and zero to 6 for
adherence to preventive behaviour. Skewed distribution was
observed for both kinds of score (Shapiro-Wilk <0.001). Scores
above median value was taken as the cut-off for both COVID-19
awareness and recommended behaviour.

Controlled metabolic status: Last available Blood Pressure (BP)
and Fasting Plasma Glucose (FPG) readings were obtained from
medical records of the participants based on which they were
categorized into “controlled” and “uncontrolled” status. A patient
with Diabetes was considered as controlled if FPG values were
<126 mg/dl as per Indian Council of Medical Research guidelines
[34]. Hypertensive patients were classified based on age and BP
readings using JNC VIII guidelines [35] i.e. controlled if BP < 140/90
in less than 60 years or BP < 150/90 in case of more than 60 years
[35]. A patient suffering from Diabetes and Hypertension was
assessed for both criteria to be included under “controlled” status.

2.4. Data analysis and statistical methods

The analysis was done using Statistical package for Social Sci-
ences (SPSS v.23) IBM Corp. The variables were analysed using
descriptive statistics to calculate frequencies, mean, median, range,
and Inter Quartile Range (IQR). Bivariate analysis was done be-
tween independent variables (sociodemographic characteristics,
metabolic control, and health literacy) and dependent variables
(COVID-19 awareness and adherence to preventive behaviour and
Table 1
Sociodemographic details of the study population (N ¼ 605).

Characteristics Categories

Age group 18 - <30
30e40
40e50
50e60
>60

Gender Male
Female

Current place of residence
c

Urban
Rural

Highest level of education attainedc Post-graduate degree
Bachelor’s degree completed
Higher secondary school completed
Secondary school completed
Less than primary school completed
Illiterate

Morbidity profile Diabetes
Hypertension
Both

Metabolic control of the diseasea Controlled
Uncontrolled

a Controlled if FBS<126 and BP < 140/90 and Uncontrolled if either Diabetes or Hyper
b Chi-square test.
c For Current residence of all the non-responders was urban area (study area) and Hig

207
essential management recommendation) using chi-square, Man-
Whittany, and Kruskall-Wallis test. Hierarchical regression model-
ling was done to control for confounders.
2.5. Ethical consideration

Institutional Ethics Committee of All India Institute of Medical
Sciences, Jodhpur, provided approval for the study (Certificate
reference number: AIIMS/IEC/2020e21/2001). Informed consent
was taken from all respondents.
3. Results

A total of 605 patients’ details available in the database of Pri-
mary Health facility were accessed. Of these, 412 (68.1%) re-
spondents could be telephonically contacted to administer the
questionnaire. None of the participants contacted declined to
respond to any portion of the questionnaire. The mean age and
morbidity pattern of the responders (412) and non-responders
(193) is described in Table 1. The distribution of gender, age,
morbidity profile of the chronic disease, and metabolic control
assessed were significantly different for both groups. Responders
include more participants aged 60 years or above; male; suffering
from both Type-2 diabetes and Hypertension and uncontrolled
metabolic status compared to non-responders. During the lock-
down phase, some participants [40 (9.7%)] reported migrating to
rural areas. At the time of data collection, 19 (4.6%) participants
reported Influenza-like Illness.

Health Literacy: For the HLS-EU-Q47 scale, Cronbach’s alphawas
0.958 and split-half Spearman-Brown coefficient was 0.970,
depicting good internal consistency. A significantly high proportion
[271 (65.8%)] of the respondents had “insufficient” level of health
literacy, followed by “problematic” health literacy level [67 (16.3%)].
Mean scores and percentage distribution of responses for 47 items
were calculated (Supplementary file 1). Nearly fifty percent of the
study participants found it very difficult to obtain, judge, or un-
derstand health-related information pertaining to disease preven-
tion and health promotion. Median health literacy scores using
HLS-EU-Q47 was 16.9 with an Inter-Quartile Range (IQR) of
12e28 (Fig. 2).
Responders n ¼ 412 Non-responders n ¼ 193 p-valueb

11 (2.7%) 16 (8.3%) 0.001
65 (15.8%) 28 (14.5%)
100 (24.3%) 60 (31.1%)
81 (19.7%) 43 (22.3%)
155 (37.6%) 46 (23.8%)
257 (62.4%) 100 (51.8%) 0.014
155 (37.6%) 93 (48.2%)
372 (90.3%) Urban area
40 (9.7%)
7 (1.7%) Not available
34 (8.3%)
43 (10.4%)
101 (24.5%)
142 (34.5%)
85 (20.6%)
136 (33.0%) 76 (39.4%) 0.020
181 (43.9%) 91 (47.2%)
95 (23.1%) 26 (13.5%)
187 (45.4%%) 105 (54.4%) 0.039
225 (54.6%%) 88 (45.6%)

tension is uncontrolled i.e. FBS >126 or BP > 140/90.

hest level of education was not available for non-responders.



Fig. 2. Spider chart depicting distribution of health literacy categories according to the
morbidity profile of the study participants
Spider chart depicting the proportion of participants having insufficient, problematic,
sufficient, and perfect categories using HLS-EU-Q47 tool according to their morbidity;
Diabetes Mellitus (DM), Hypertension (HTN) or both Diabetes and Hypertension
(Both).
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3.1. Awareness and adherence to COVID-19 preventive behaviour

All respondents had heard of COVID-19 through daily news
(80.3%), friends or relatives (72.3%), social media (44.9%), and
healthcare personnel (13.4%). Few [46 (11.2%)] were unaware of any
modes of transmission or any symptoms [39 (9.5%)], but the ma-
jority [264 (81.2%)] were unaware of asymptomatic presentation.
Approximately one-third of participants [148 (35.9%)] were un-
aware of susceptible population sub-groups (Table 2).
Table 2
COVID-19 awareness and adherence to preventive behavior (n ¼ 412).

COVID-19 awareness

Heard about COVID-19
Modes of transmissiona

1. Transmission by droplet infection (when an individual coughs or sneezes and anoth
person is nearby)

2. Transmission can be airborne in some situations
3. Touching a contaminated surface or object
4. Standing close to a possibly infected person (<1 m)

Various symptoms of COVID-19a

1. Respiratory symptoms like cough, sneeze, fever or shortness of breath
2. Diarrhea
3. Asymptomatic

Susceptible population sub-groupsa

1. Geriatric population
2. Patients with chronic diseases (DM, HT, CAD, CKD)
3. Both
Preventive measure against COVID-19a

1. By decreasing outdoor movements
2. By wearing mask
3. By maintaining social distance
4. By performing hand washing with soap and water as frequently as possible
Urban primary health center is providing essential medical care (medical consultation

investigation, and medicines).
Awareness score (median ± IQR): 9 (7e10)
Maximum-minimum: 1-15
Acceptable awareness (score greater than 9): 227 (55.1%)
Adherence to COVID-19 preventive behavior

Social distancing
Using face masks
Observing cough etiquette (Cover mouth and nose when coughing or sneezing)
Hand hygiene (frequently)
Restricted outdoor movement
Practice score (median ± IQR): 3 (2e5)
Maximum-minimum: 0-6
Acceptable practice (score greater than 3): 186 (45.1%)

IQR: Inter-Quartile Range.
a Responses have multiple answers.
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Many participants [172 (41.7%)] were unaware of the availability
of health care staff and medicines at the primary health care facility
during the lockdown phase. Median awareness score was 9
(IQR:7e10). Participants with age <30 years [median (IQR):
9(6e10)] and with college education [median (IQR): 9(8e12)]
scored higher (Supplementary file 2). About half of (55.1%) partic-
ipants scored above median (>9).

Few participants [16 (3.9%)] reported nil adherence to any rec-
ommended preventive behaviours. Majority participants [331,
(80.3%)] reported minimizing outdoor movements and practicing
frequent hand hygiene [302 (76.3%)]. Nearly one-third participants
reported poor adherence to social distancing [141 (35.6%)], use of
masks [130 (32.8%)], and observing cough etiquette [92 (23.2%)]
(Table 2). Median score (IQR) for preventive behaviour was calcu-
lated to be 3 (2e5). Scores were higher among patients less than 40
years and those currently residing in urban area [4 (3e6); p < 0.05].
Overall, 186 (45.1%) participants scored above median for COVID-19
preventive behaviour (Supplementary file 2).

Education of secondary level and above [{aOR: 1.86 (95% CI:
1.09e3.16)} & {aOR: 2.39; 95% CI: 1.44e3.97}] and adequate health
literacy [{aOR: 3.53 (95% CI: 1.81e6.88)} & {aOR: 2.06; 95%
CI:1.14e3.69}] significantly predicted both COVID-19 awareness
and preventive behaviour, respectively. Urban location [aOR: 2.37;
95% CI: 1.09e5.12] of respondents significantly determined better
preventive behaviour only (Table 3).
Aware/Unaware n (%) Response if aware

Yes n (%) No n (%)

Aware 412 (100) NIL
Aware 366 (88.8%)

er 223 (60.9) 143 (39.1)

67 (18.3) 299 (81.7)
280 (76.5) 86 (23.5)
180 (49.2) 186 (50.8)

Aware 373 (90.5)
373 (100) NIL
14 (3.8) 359 (96.2)

70 (18.8) 303 (81.2)
Aware 264 (64.1)

58 (21.9) 206 (78.0)
19 (7.2) 245 (92.8)
187 (70.8) 77 (29.2)

Aware 381 (92.5)
314 (82.4) 67 (17.6)
324 (85.0) 57 (14.9)
255 (66.9) 126 (33.1)
291 (76.4) 90 (23.6)

, Aware 240 (58.3)

Always n (%) Sometimes n (%) Never n (%)
241 (60.9) 141 (35.6) 14 (3.5)
232 (58.6) 130 (32.8) 34 (8.6)
154 (38.9) 150 (37.9) 92 (23.2)
302 (76.3) 90 (22.7) 4 (1.0)
331 (83.6) 63 (15.9) 2 (0.5)



Table 3
Predictors of COVID-19 awareness, adherence to COVID-19 preventive behaviour and pharmacological management, and routine physical activity (n ¼ 412).

Predictor variables COVID-19 awareness
(Median score above 9)

COVID-19 preventive
behavior (Median score
above 3)

Adherence to
pharmacological
management during
lockdown

Adherence to routine
physical activity during
lockdown

ORa (95% CI) aOR b (95%
CI)

ORa (95% CI) aORb (95%
CI)

ORa (95% CI) aORb (95%
CI)

ORa (95% CI) aOR b (95%
CI)

Health literacy (Adequate vs Limited) 4.17 (2.21
e7.87)c

3.53 (1.81
e6.88)c

2.68 (1.58
e4.52)c

2.06 (1.14
e3.69)c

3.03 (1.54
e5.98)c

3.05 (1.47
e6.35)c

2.24 (1.30
e3.88)c

1.39 (0.76
e2.57)

Education level (Secondary level or higher vs below
secondary education)

2.39 (1.46
e3.92)c

1.86 (1.09
e3.16)c

3.00 (1.88
e4.80)c

2.39 (1.44
e3.97)c

1.24 (0.75
e2.03)

0.82 (0.47
e1.43)

2.65 (1.62
e4.35)c

2.11 (1.23
e3.62)c

Current residence (Urban vs Rural) 0.73 (0.37
e1.44)

0.63 (0.31
e1.27)

2.69 (1.28
e5.67)c

2.37 (1.09
e5.12)c

1.55 (0.79
e3.03)

1.49 (0.74
e3.00)

0.75 (0.38
e1.47)

0.62 (0.31
e1.24)

Gender (Male vs Female) 1.06 (0.71
e1.58)

0.88 (0.57
e1.33)

0.96 (0.64
e1.43)

0.86 (0.56
e1.31)

1.39 (0.91
e2.12)

1.30 (0.84
e2.02)

1.75 (1.17
e2.61)c

1.59 (1.04
e2.42)c

Metabolic control (Controlled vs uncontrolled) 1.13 (0.76
e1.68)

1.11 (0.73
e1.67)

0.74 (0.50
e1.10)

0.71 (0.47
e1.08)

1.21 (0.79
e1.84)

1.19 (0.77
e1.84)

1.42 (0.96
e2.10)

1.48 (0.98
e2.25)

Age (greater than 60 vs less than 60) 0.91 (0.61
e1.36)

1.10 (0.72
e1.69)

0.81 (0.54
e1.21)

1.04 (0.67
e1.59)

1.06 (0.69
e1.63)

1.17 (0.74
e1.83)

0.84 (0.56
e1.25)

0.89 (0.58
e1.36)

COVID-19 awareness (Median score above 9 vs below or
equal to 9)

—————— 1.26 (0.85
e1.87)

1.01 (0.66
e1.55)

1.03 (0.67
e1.57)

0.89 (0.57
e1.39)

1.27 (0.85
e1.88)

1.03 (0.67
e1.57)

COVID-19 preventive behavior (Median score above 3 vs
below or equal to 3)

—————— 1.58 (1.03
e2.41)c

1.43 (0.91
e2.25)

1.78 (1.19
e2.64)c

1.63 (1.06
e2.49)c

Nagelkerke R Square 0.097 0.113 0.064 0.964
Omnibus Tests 0.000 0.000 0.014 0.104
Hosmer and Lemeshow Test 0.427 0.790 0.896 0.000

a Bivariate analysis.
b Hierarchial regression modelling.
c p < 0.05 (significant predictors).
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3.2. Adherence to medical management and routine physical
activity during past one month of lockdown

One third [128 (29.9%)] participants had stopped taking medi-
cine, and nearly half [180 (43.7%)] had stopped routine physical
activity. Health literacy was significant predictor for adherence to
medical management (aOR: 3.05; 95% CI: 1.47e6.35) but not for
physical activity. Male gender (aOR: 1.59; 95% CI: 1.04e2.42); ed-
ucation status of secondary or above (aOR: 2.11; 95% CI: 1.23e3.62)
and adherence to COVID-19 preventive behaviour (aOR: 1.63; 95%
CI: 1.06e2.49) were significant predictors of adherence to routine
physical activity (Table 3).
4. Discussion

Our study is one of the few studies highlighting the use of
mobile phones in reaching out to patients of chronic diseases,
especially more than 60 years of age during a nation-wide lock-
down registered at a primary health facility; to assess and
strengthen adherence to COVID-19 preventive behaviour, phar-
macological management and routine physical activity seeking care
from urban primary health care facility in Rajasthan, India. Cabal-
lero et al. have highlighted multiple challenges encountered while
providing care to people living with diabetes in outpatient settings
and have suggested solutions using smartphones to reconnect with
patients to emphasize diet, exercise, and pharmacological therapy
[36]. Our study supports this perspective and emphasizes that
connecting with patients through mobile calls is an effective
approach. The respondents, as compared to non-respondents,
represented population sub-groups at higher risk of COVID-19
mortality comprising of male patients aged more than 60 years
suffering from diabetes and hypertension and of uncontrolled
metabolic status as per available records [37].

Majority of our study population had insufficient (65.8%) health
literacy scores. Comparable results were obtained by Guclu et al.
using HLS-EU-Q47, who reported insufficient health literacy level
209
among 70.9% and problematic among 20.6%, patients attending the
outpatient’s department at Bursa, Turkey [38]. In the Indian
context, Singh et al. used the Rapid Estimate of Adult Literacy in
Medicine (REALM) to determine health literacy and reported low
literacy levels in a large proportion (63%) of diabetes patients [15].

Our study observed that health literacy is a significant predictor
of COVID-19 awareness and preventive behaviour, previously re-
ported by Bailey et al. [39]. Limited evidence exists from India,
exploring the role of health literacy in pandemic situations influ-
encing awareness and adherence to medical directives among pa-
tients suffering from chronic diseases. Having low health literacy
implies that these individuals have difficulty comprehending
health-related information holistically, affecting their health
behaviour. During the pandemic time, this lacuna is accentuated as
it is pivotal to adopt appropriate measures to curtail the trans-
mission. Furthermore, it is vital to focus on health literacy even
during non-pandemic times as better health literacy levels are
associated with improved health status and outcomes, especially
among chronic disease patients. Significant association (p < 0.01;
p < 0.05) between some items of health literacy scale, HLS-COVID-
Q22, derived from HLS-EU-Q, with education is reported by Okan O
et al. and may explain education level as a significant predictor for
adherence to COVID 19 preventive behaviour in our study [40].
Better COVID-19 preventive behaviour among urban residents is
reported in other countries and is attributed to more diagnosis and
testing of cases [41]. Thus in a rapidly developing pandemic, COVID
19 testing may contribute to the development and adoption of
effective public health strategies [42].

Our study participants were receiving regular care at the gov-
ernment primary care facility before lockdown. The previously
diagnosed cases of hypertension, type 2 diabetes mellitus, or both
included in the current study are an important sub-group of pop-
ulation affected by both the COVID-19 pandemic and nationwide
lockdown. Presence of uncontrolled glycemia and blood pressure in
a high proportion of patients accessing regular care is reported
[43,44]. A large proportion of study participants were unaware of
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the continuous availability of medical care at the primary health
facility during the nation-wide lockdown. Poor utilization and
accessibility of primary health facilities by the patient with the
chronic disease during lockdown can be attributed to low health
literacy level [45].

Our study participants represent the challenges suffered by
patients of a small town as compared to patients with chronic
diseases in a metropolitan city where 91% stated uninterrupted
medicine availability [46]. Poor health literacy is a possible signif-
icant predictor for low adherence to pharmacological management
as reported by other studies too [2,11]. Acute physical inactivity in
our study during lockdown is an undesirable effect of COVID-19
pandemic also observed in many countries [47]. The drastic de-
creases in physical activity among older adults led to impaired
glycaemic control, increased inflammation, reduced muscle protein
synthesis, and increase fat mass. The increased plasma concentra-
tions of inflammatory markers (IL-6) stay elevated even after
returning to normal physical activity. Role of exercise, a heart-
healthy diet, and an active lifestyle to achieve a healthy cardio-
metabolic profile is well emphasized [48,49]. The strengths of the
current study lie in determining the role of health literacy utilizing
a standardized scale among the vulnerable population residing in
small towns of a middle-income country, India, which is currently
amongst the worst affected nation of the world.

Future research: COVID-19 pandemic is continuing in India, and
technology in the form of smartphones, video-consultations, short
text messaging, and mobile calls can be an effective mechanism in
reaching out to patients of chronic diseases even in small towns.
Training of primary care physicians and ancillary staff in providing
care through this approach need to be studied and can provide
valuable inputs in strengthening overall health care delivery to
these patients in the coming years. This needs to be coupled with
initiatives for improving health literacy for empowering commu-
nities to actively engage in their health care, identify lacunae in
current health behavior, and address the deficiencies to promote
their health holistically. Thus it would be worthwhile to invest in
improving health literacy as a long term measure.

4.1. Limitations

Our study has the following limitations: dietary compliance, the
stress factor, and access to medications during lockdown were not
evaluated. This study was performed in a single urban primary
health centre catering to the homogeneous population, and thus
the results may not be representative of other populations. Though
the social desirability bias cannot be ruled out but was minimized
by conducting the interviews exhaustively without rush, and the
participants were given appropriate information and time to
respond. The tool used to determine the level of COVID-19 aware-
ness and health promotive measures was pre-tested and was based
on WHO guidelines, and care was taken to minimize the informa-
tion bias.

5. Conclusion

Poor health literacy among our study population and its sig-
nificant relation with COVID 19 preventive behaviour and adher-
ence to pharmacological management and physical activity is
noteworthy among chronic disease patients registered at the pri-
mary health care facility. The ongoing COVID 19 pandemic has
emphasized the essence of electronic health records to be remotely
accessed and utilized for counselling patients regarding ongoing
pandemic and chronic disease management.
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