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Abstract. Introduction and objectives: COVID-19 has had uneven impacts on health and
well-being. Focusing on the experience of the Southern Province of Sri Lanka, this study
describes the main factors influencing the transmission of SARS-CoV-2 among patients
admitted to the New District General Hospital (NDGH) Kamburugamuwa and District General
Hospital (DGH), Matara.

Methods: A prospective, cross-sectional descriptive study was conducted among 423
patients aged 18 years or older who were confirmed as COVID-19 positive by rRT-PCR test
or rapid antigen test. Critically ill patients or oxygen-dependent patients at the time of data
collection were excluded. Data were collected via phones using an interviewer-administered
questionnaire. The categorical variables were analysed and presented as frequency
distributions. The chi-squared test used to identify the association and p<0.05 was considered
statistically significant.

Results: The response rate was 70.0% (296/ 423). A majority of the patients were in the
age range of 36-55-years (n=92, 31.1%) and females (n=159, 53.7%). Most of the patients
reported cough (n=191, 64.5%) followed by fever (n=176, 59.5%) and shortness of breath
(SOB) (n=171, 57.8%). Cough (n=138, 46.6%), SOB (n=123, 41.6%) and runny nose (n=46,
15.5%) were more common in aged above 35 years compared to the aged 35 years or below
(p>0.05). Most (n=211, 71.3%) consulted a healthcare provider following symptoms. A
majority (n=77, 35.5%) of patients hardly practiced hand washing with soap and water for at
least 20 seconds and maintained social distancing (n=75, 35.9%). Hypertension (n=52, 17.6%),
diabetes mellitus (n=55, 18.6%) and cardiovascular disease (n=20, 6.8%) were more frequent
in the>35-year-olds patients. Increased risk of disease transmission was associated with
contacts with an immediate family member (p=0.000), being a female (p=0.001), alcohol users
(p=0.013) and active smoking (p=0.005).

Conclusions and recommendations: The advanced age, alcohol use, smoking, contact
with an immediate family member and poor practice of protective measures increased the
transmission of the disease. Therefore, it is essential to increase health literacy on hygienic
practices in all communities.
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Introduction

Coronavirus disease-2019 (COVID-19) is a highly contagious disease that originated due
to recently revealed severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2). It
spreads person-to-person in several ways, yet primarily spreads through respiratory droplets
(>10 um) of exhaled virus from an infected person (within one meter apart) or contact surfaces
(Sharma, Tiwari, Deb, & Marty, 2020). The disease affects people of all ages; however,
evidence suggests that older people and people presented with other medical conditions are at
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a higher risk of the disease and complications. Though a majority of patients presented with
symptomatic (33% to 90%) or mild symptoms, some patients may present with adverse
outcomes such as severe pneumonia, acute respiratory distress syndrome (ARDS), pulmonary
oedema, septic shock, refractory metabolic acidosis, coagulopathy or multiple organ failure
due to COVID-19 (Abul, Leeder, & Gravenstein, 2023). By 30 November 2023, there have
been 772,052,752 confirmed cases of COVID-19, including 6,985,278 deaths worldwide
(World Health Organisation (WHQO), WHO Coronavirus (COVID-19) Dashboard, 2023).

The first confirmed COVID-19 case was reported on 27" January 2020 in Sri Lanka;
however, by this date, the disease had been reported from 11 countries with 2798 confirmed
cases and 80 deaths (Amaratunga, Fernando, Haigh, & Jayasinghe, 2020). On 30" January
2020, the World Health Organization (WHO) declared the outbreak a Public Health Emergency
of International Concern (Harapan et al., 2020). Since the epidemic began, by 30" November
2023 Sri Lanka confirmed 672,629 cases and 16,886 deaths, thus, it causes a huge burden to
the healthcare system (WHO, 2023. Global. Sri Lanka). The impact of COVID-19 has been
distressing in Sri Lanka, with all districts being affected, with more cases observed in the
districts of Colombo, Gampaha and Kalutara (Zhang, Dong, Liu, & Gao, 2023).

Parallel to other coronavirus infections, patients presented with COVID-19 have different
clinical characteristics. Several patient characteristics are identified related to increased risk of
a severe disease such as hypertension (Wu et al.), diabetes mellitus (DM) (Force et al., 2012;
Simonnet et al., 2020), and obesity (Arents et al., 2020). Using an observational cross-sectional
study approach, the current study aimed to describe factors influencing SARS-CoV-2 infection
among patients admitted to two specialized centres in Southern Province, Sri Lanka. The data
gathered from this study provided information to the treating physicians and health
administrators to guide policy and implementation in preparedness for future similar
pandemics.

Methods

This was a cross-sectional study conducted among patients over 18 years of age who
were confirmed as COVID-19 positive by rRT- PCR test or rapid antigen test (RAT) admitted
to the NDGH Kamburugamuwa and DGH, Matara. Both symptomatic and asymptomatic
patients, who were able to communicate via telephone, without any physical and psychological
difficulties and pregnant or lactating women were included. Critically ill patients or oxygen-
dependent patients at the time of data collection were excluded from the study. The required
sample size was calculated as 423 to detect an estimated population proportion of 50%; Z value
of 1.96; precision of 5%; and non-response of 10% (Lwanga & Lemeshow, 1991). Using a
nonprobability and consecutive sampling method, eligible patients giving informed written
consent were recruited for the study, at the discharge desk or the ward just prior to the
discharge. An attempt was made to collect data with minimal disturbance to them.

Data were collected using a pretested interviewer-administered questionnaire, which
consisted of four sections: socio-demographic characteristics, clinical details, epidemiological
history and behavioural practices. The questionnaire was designed after a detailed literature
survey that considered studies conducted in developed as well as developing countries. It was
subsequently reviewed by a panel of experts consisting of consultant community physicians
and visiting physicians.

Data analysis was carried out using Statistical Package for Social Sciences (SPSS)
software version 20. The categorical variables were described as frequencies and percentages.
To assess the association between categorical variables the chi-square test was used and p-
value <0.05 was considered statistically significant.
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The study was carried out after obtaining ethical clearance from the Ethical Review
Committee, Faculty of Medicine, University of Ruhuna.

Results

The study was carried out among 296 patients, giving a response rate of 70.0% (296/
423). The majority were females (n=159, 53.7%) and belonged to 36—55-year age group (n=92,
31.1%) and one patient was pregnant with 12 -24 weeks of period of gestation. Most were
married (n=237, 80.1%). Nearly half (n=160, 54.1%) completed the secondary education and
majority engaged in full-time employment (n=28, 9.5%) (Table 1).

Table 1: Socio-demographic data of the patients

Characteristics \ Male n (%)* \ Female n (%)* \ Total n (%)
Age category

Less than 18 years 4(2.9) 7(4.4) 11 (3.7)
19-35 years 19 (13.9) 50 (31.4) 69 (23.3)
36-55 years 42 (30.7) 50 (31.4) 92 (31.1)
56-70 years 38 (27.7) 35 (22.0) 73 (22.0)
More than 70 years 34 (24.8) 17 (10.7) 51(17.2)
The current relationship status

Single 20 (14.6) 27 (17.0) 47 (15.9)
Engaged 0(0.0) 6 (3.8) 6 (2.0)
Married 16 (84.7) 121 (76.1) 37 (80.1)
Divorced/ widowed 1(0.7) 5(.1) 6 (2.0)
The highest level of education

Primary education (Grade 1-5) 14 (10.2) 20 (12.6) 34 (11.5)
Secondary education (Grade 6-11) |82 (59.9) 78 (49.1) 160 (54.1)
Grade 12-13 29 (21.2) 54 (34.0) 83 (28.0)
Diploma/ Vocational training 5(3.6) 1 (0.6) 6 (2.0)
Degree 6(4.4) 5.1 11 (3.7)
Postgraduate 1(0.7) 0 (0.0) 1(0.3)
Current vocation

Employed (fulltime) 25 (18.2) 3(1.9) 28 (9.5)
Employed (part-time) 6(4.4) 3(1.9) 9 (3.0)
Self-employed (fulltime/part-time) 6(4.4) 4(2.5) 10 (3.4)
School child 8(5.8) 0 (0.0) 8(2.7)
Unemployed 6 (4.4) 15(9.4) 21 (7.1)

*No. responded; percentage was calculated for total sample of 296
Presence of chronic diseases and health-related behaviours are presented in Table 2.

Table 2: Presence of chronic diseases and health-related behaviours among patients

Characteristics No. * Yo**
Disease

Hypertension 71 24.0
DM 76 25.7
Chronic kidney disease 14 4.7
Cancer 2 0.7
Cardiovascular disease 27 9.1
Other 84 284
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Health-related behaviours
Cigarette smoking 21 7.1
Use of alcohol 21 7.1
*One patient may have multiple disease ** percentage was calculated for total sample of 296

Most patients presented with DM (n=76, 25.7%) followed by hypertension (n=71,
24.0%). Seven percent experience cigarette smoking or use of alcohol.

The symptoms among the patients are described in Figure 1.

Headache mmmmmmm 41

Loss of appetite I 37

Loss of sensation IS 73

SOB I 171

Runny nose NN 63

Sore throat GGG 79

Cough I — 191

Diarrhoca IEEEG_—___ 41

Fever . 176

0 50 100 150 200 250

*Several symptoms can be presented to a patient
Figure 1: The symptoms among the patients (n=296)

Only one patient was asymptomatic. The most common presenting symptom is the fever
(n=176, 59.5%) followed by SOB (n=171, 57.8%). A majority (n=116, 39.2%) presented with
a contact history of immediate family member diagnosed with COVID-19 followed by contact
with a known COVID-19 patient two weeks before symptoms (n=111, 37.5%). Patients
presented with COVID-19 were inquired with their practices on protection of the disease and
are described according to the gender in Table 3.

Table 3: Practices on protection of the disease (n=296)*

Practices Gender | Not at all | Hardly Somewhat | Frequently | p-
(n, %) practiced | practiced | practiced | value
(n, %) (n, %) (n, %)

Washed hands with | Male 13(6.0) |64(29.5) |[31(14.3) 19 (8.8) 0.001
soap and water for | Female | 5 (2.3) 13 (6.0) 38 (17.5) 34 (15.7)
at least 20 seconds | Total 18(8.3) | 77 (35.5) | 69 (31.8) 53 (24.4)
Used disinfectants | Male 69 (31.5) [42(19.2) | 11(5.0) 5(2.3) 0.001
to clean hands Female | 18 (8.2) | 28(12.8) |22(10.0) 24 (11.0)

Total 87 (39.7) | 70 (32.0) |33 (15.1) 29 (13.2)
Used antibiotics to | Male 12(5.5) | 62(28.3) |[28(12.8) 22 (10.0) 0.002
prevent or treat | Female |3 (1.4) 15 (6.8) 60 (27.4) 17 (7.8)
COVID-19 Total 15(5.1) | 77(26.0) | 88(29.7) 39 (13.2)
Disinfected the | Male 0(0.0) 42 (14.4) |52(17.8) 41 (14.0) 0.000
surfaces Female | 0 (0.0) 10 (3.4) 60 (20.5) 87 (29.8)

Total 0 (0.0) 52 (17.8) | 112 (38.4) | 128 (43.8)
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Avoided touching | Male 3(1.0) 51(23.5) |55(25.3) 16 (7.4) 0.001
eyes, nose and | Female | 0(0.0) 3(1.4) 40 (18.4) 48 (22.1)
mouth with | Total 3(1.0) 54 (24.9) | 95 (43.8) 64 (29.5)
unwashed hands
Maintained social | Male |24 (11.5) | 62(29.7) |32(15.3) 8 (3.8) 0.003
distance Female |3 (1.4) 13 (6.2) 34 (16.3) 33 (15.8)
Total (27 (12.9) | 75(35.9) | 66 (31.6) 41 (19.6)
Stayed at home | Male |32 (15.4) |62(29.8) |22 (10.6) 10 (4.8) 0.001
from work/school | Female | 7 (3.4) 25(12.0) |26(12.5) 23 (11.1)
Total (39 (18.8) | 87 (41.8) | 48 (23.1) 33 (15.9)
Wearing facemask | Male 1(0.3) 7 (2.4) 68 (23.0) | 50(16.9) 0.000
Female | 0 (0.0) 2 (0.7) 35(11.8) 57 (19.3)
Total 1(0.3) 9 (3.0) 103 (34.8) | 107 (36.1)

*Percentage was calculated for total sample of 296

A majority (n=77, 35.5%) of patients hardly practiced hand washing with soap and water
for at least 20 seconds and maintain social distancing (n=75, 35.9%).

COVID-19 in young and middle-aged adults were compared and described in Table 4.

Table 4: Comparison of baseline characteristics on admission by age

Characteristics 35 years or below | Above 35 p-value
Gender (female) 57 (19.3%) 102 (34.5%) | 0.001
Alcohol users 6 (2.0%) 15 (5.1%) 0.013
Active smoking 3 (1.0%) 18 (6.1%) 0.005
Hypertension 19 (6.4%) 52 (17.6%) | 0.954
DM 21 (7.1%) 55 (18.6%) ] 0.891
CVD 7 (2.4%) 20 (6.8%) 0.892
Cancer 1 (0.3%) 1 (0.3%) 0.463
SOB 48 (16.2%) 123 (41.6%) | 0.676
Cough 53 (17.9%) 138 (46.6%) | 0.706
Runny nose 17 (5.7%) 46 (15.5%) 10.993
Contact with immediate family member 32 (27.6) 84 (72.4) 0.000

All comorbidities were more frequent in the>35-year-olds except for cancer. The
statistical difference can be seen with gender (p=0.001), alcohol users (p=0.013), active
smoking (p=0.005) and contacts with immediate family member (p=0.000). However, there
were no differences can be seen in hypertensive, diabetic, cardiovascular or cancer patients
(p>0.05). SOB (n=123, 41.6%), cough (n=138, 46.6%) and runny nose (n=46, 15.5%) were
more common in above 35 years age category compared to 35 year or below age group
(p>0.05).

Discussion

This study was conducted to describe the factors associated with transmission of COVID-
19 in infected patients admitted the NDGH Kamburugamuwa and DGH Matara. A prospective,
cross-sectional descriptive study was conducted to achieve the objectives. As we could not find
any study related to our objectives in Sri Lanka, the findings of this study will help to identify
the factors associated with transmission of the COVID-19. Further, the methodology of this
study can be used for conducting the studies in future in other pandemics.
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The overall response rate of this study was 70.0% (296/ 423). If the number of
nonresponses is unequal or statistically significant difference with respondents, it causes
sampling bias threatening the internal validity. In addition to the advantage with the setting of
NDGH Kamburugamuwa and DGH Matara, several other factors may have contributed to the
high response rates. Face-to-face recruitment as a substitute of a less personal form of contact
between the data collector and the participants could increase the participation rate, however,
due to disease transmission, we could not practice a face-to-face interview and instead of it,
telephone conversation was carried out (Bongers & Van, 1998). The used interviewer-
administered questionnaire was pre-tested among ten patients who did not participate in the
study and the average length of time taken to complete the questionnaire was 15 minutes, thus,
the study instrument was suitable in collecting data.

A majority of the patients in the current study was female (n=159, 73%). A previous
study conducted in Sri Lanka (n=335, 78%) and Canada (n=495, 61.0%) reported the male
preponderance (Herath et al., n.d; Murthy et al., 2021). Further, a study conducted in Spain
where one of the hardest hit countries in Europe reported that women had more responsible
attitude toward the COVID-19 pandemic than men, which lead to COVID-19 common in males
(De La Vega, Ruiz-Barquin, Boros, & Szabo, 2020). This could be due to practice of preventive
measures such as frequent hand washing, wear a facemask, and stay at home common in
females compared to males. In our study female preponderance could be due to female
predominant roles as caregivers within families and as frontline health care and community
workers that expose them to a high risk of infection (. At home, women play a major role in
household work, including child caring and caring of sick family members (Bahn, Cohen, &
van der Meulen Rodgers, 2020). In our study, a majority (n=116, 39.2%) presented with a
contact history of immediate family member diagnosed with COVID-19 and those patients
could be looked after by a female in the family. Thus, these factors could lead to a greater
infection risk in women than in men in our study. The most of the patients were in the age
range of 36-55 years (n=92, 31.1%) in the current study. Compatible to that previous study
conducted in Sri Lanka reported the mean age of the patients as 37.1£13.2 years (Herath et al.,
n.d).

Most patients presented with DM (n=76, 25.7%) followed by hypertension (n=71,
24.0%) in the current study. Further, study included 1099 patients in China with confirmed
COVID-19, 23.7% presented with hypertension (23-7%), 16.2% with DM (Guan et al., 2020).
In another study in China, of 140 patients who were admitted to hospital with COVID-19, 30%
had hypertension and 12% had DM (Zhang et al., 2020). SARS -CoV 2 bind to their target cells
through angiotensin-converting enzyme 2 (ACE2), which is expressed by epithelial cells of the
lung, intestine, kidney, and blood vessels (Wan, Shang, Graham, Baric, & Li, 2020). These
ACE2 is common in patients with DM and hypertension, who are treated with ACE inhibitors
and angiotensin II type-I receptor blockers (ARBs). Subsequently, the increased expression of
ACE2 would facilitate infection with COVID-19. Thus, patients with DM or hypertension
treated with ACE2-stimulating drugs increases the risk of developing severe and fatal COVID-
19.

The period between 27/01/2020 to 03/10/ 2020 was considered as the first wave of
COVID-19. During this period, 3396 COVID-19 cases were reported with 13 deaths in Sri
Lanka. The case fatality was 0.38 in this first wave. In second wave the case number increased
gradually and at the end of the second wave (14/04/2021) total number of COVID-19 positive
cases were increased up to 92341 with 591 deaths (Epidemiology Unit. Ministry of Health,
2023) . Due to high caseload in this period, health authorities established different categories
of COVID-19 Management centres in Sri Lanka. Those were categorized as level 1, level 2
and level 3 centres. NDGH Kaburugamuwa was the level 2 centre with bed capacity of 236
and only female patients were treated and male patients were treated at DGH Matara. Mild to
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moderate symptomatic patients were managed in these centres, as there were medical
consultants to manage on a permanent or temporary basis. Therefore, we noticed the most
patients presented with fever (n=176, 59.5%) followed by SOB (n=171, 57.8%) and no severe
symptoms reported in our study. However, a study done in Sri Lanka previously, reported sore
throat (n=81, 19.0%) as the most common symptom followed by cough (n=72, 17%) and
headache (n=72, 17%) (Herath et al., (n.d). Further, national cohort study conducted in Canada
reported fever (73.7%) as the commonest symptom followed by SOB (67.1%), fatigue/malaise
(43.3%), cough (48.6%) and diarrhoea (26.1%) on admission (Murthy et al., 2021). Fever
common among patients above 35 years (n=128, 43.2%) in our study though it was not
statistically significant (p=0.908). It is consistent with the previous study showing that the older
group (>60 years) had a higher rate of SOB than the younger group (<60 years) (Lian et al.,
2020). This could be due to the presence of comorbidities with age, including hypertension,
coronary heart disease, chronic obstructive pulmonary disease and DM.

A majority (n=116, 39.2%) presented with a contact history of immediate family member
diagnosed with COVID-19 followed by contact with a known COVID-19 patient two weeks
before symptoms (n=111, 37.5%). It is clear that family clusters were common in the spread
of the disease. Family members who shared a similar exposure history could have cross
infection with each other. Further, patients exposed to a known patient with COVID-19
symptom, which leads to significant correlations of clinical and imaging features between
them.

A majority (n=77, 35.5%) of patients hardly practiced hand washing with soap and water
for at least 20 seconds and maintain social distancing (n=75, 35.9%). Further, 36.1% (n=107)
frequently wear facemask. It showed that adherence to wearing face mask in public places and
performance of hand hygiene is not optimum in the study population. Additionally, male less
frequently practice of wearing facemask (n=50, 16.9%) compared to female (n=57, 19.3%)
(p=0.000). Also, a study done elsewhere found that males were less likely to wear face covering
than females which could be due to males consider wearing them as shameful and a sign of
weakness. When the disease progress in Sri Lanka face masks, face shields and hand sanitizers
were readily available for purchase in virtually all shops from street corner shops to large
departmental shops. However, some people face difficulty in purchasing due to cost.
Additionally, handwashing is a simple and primary preventive measure that can practice by
any person, yet, some could not practice which could be explained by poor attitudes. A much
higher level of adherence could observe following the availability of hand hygiene stations and
were made prerequisites for entering the shops. Furthermore, people used facemask when the
government made it compulsory. Regarding the use of alcohol-based hand rubs, it was not
practicable if the person applied them into the palm of their hands and immediately enter to the
common places. The association, of using facemask, handwashing and use of disinfections
were significant in the bivariable analysis among both sexes (p=0.001). Moreover, reviews of
studies have shown that reducing the frequency of touching surfaces by hands and disinfecting
surfaces can reduce the amount of coronavirus load on surfaces and the rate of transmission.
The most important solution is to disinfect surfaces, clean surfaces with water and detergents,
and then disinfect with ethyl alcohol (62—71%), or hydrogen peroxide (0.5%), or sodium
hypochlorite (0.1%) with 1 min contact time (WHO, COVID-19 pandemic, 2023).

In order to bring the new coronavirus pandemic in the country under control, the
government of Sri Lanka implemented a set of control strategies including social distancing,
quarantine, lockdowns, travel restrictions and isolation of villages. Our results suggest that
information dissemination about COVID-19, which causes individual adoption of
handwashing, mask-wearing, and social distancing, which could be effective strategies to
mitigate and delay the epidemic. Early initiated short-term government-imposed social
distancing can buy time for healthcare systems to prepare for an increasing COVID-19 burden.
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We stress the importance of disease awareness in controlling the ongoing epidemic and
recommend that, in addition to policies on social distancing, governments and public health
institutions mobilize people to adopt self-imposed measures with proven efficacy in order to
successfully tackle COVID-19 (Teslya et al., 2020).

In this descriptive cross-sectional study, we were unable to assess a causal association or
relationship between a risk factor and the disease. Though, we used an interviewer-
administered questionnaire, due to high transmission of the disease, telephone conversation
was made to collect the details, which might affect the true answers. Direct observation of
practice is an evaluation tool where participants are exposed to a real or simulated situation and
must interact with it in real-time, however, it could not asses in our study.

Conclusions and Recommendations

The advanced age, alcohol use, smoking, contact with immediate family member and
poor practice of protective measures increased the transmission of the disease. Therefore, it is
essential to increase health literacy on hygienic practices in all communities. Preventive and
control measures of non-communicable diseases is needed to reduce to disease transmission.
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