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Abstract

COVID-19 can cause single or sporadic cases, leading to a limited or widespread outbreak or pandemic, requiring
public health intervention. This disease is a global pandemic that requires extreme strategies from both local and
global public health agencies. It has also caused havoc among public health practitioners and increases the risk among
the vulnerable population. This research aims to provide an overview of the trend and demographic of COVID-19
cases in Kuala Lumpur, Malaysia. A total of 12,731 confirmed COVID-19 cases from January to December of 2020 are
included, subjected to inclusion and exclusion criteria. Data only focuses on the cumulative features for COVID-19
cases based on the demographic. The analysis that had been carried out in this study are descriptive analysis for
the demographic and Chi-Square test to determine the association between age and nationality. Result from the
descriptive analysis shows that males (88.0%) recorded the highest number of COVID-19 cases with majority among
those aged 31-50 years old (54.2%). In terms of case outcome, the majority of those infected were discharged from
the hospital (99.8%). Immigrants represent the largest percentage of COVID-19 cases at 79.9% in total, with most
coming from low-income countries. Chi-square between age and nationality indicates a significant association with
p-value 0.000, highlighting a higher risk of transmission among the immigrants. This paper highlights the potential
risk of COVID-19 among the immigrants in Kuala Lumpur at the start of the pandemic. As part of the vulnerable
population, targeted efforts need to be made for immigrants to allow them equal access to healthcare and to reduce
the burden of disease among public health practitioners.
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Introduction

Depending on its potential to spread among humans,
an emerging virus might cause single or sporadic cases,
culminating in a limited outbreak or, in the worst-case
scenario, a widespread epidemic or worldwide pandemic
that requires a major public health intervention (1).
COVID-19 is an example of one such virus that not only
spreads fast but widely, causing a global pandemic that
requires extreme strategies from both local and global
public health agencies. Although cases and deaths have
slowed since the initial waves, COVID-19 is not expected
to disappear anytime soon, and climate change will further
increase the risk of other pandemics or epidemics.
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Additionally, within the first few months of 2020, the global
community introduced travel bans, home isolation, and
strict lockdowns to halt the spread of the virus including
Malaysia. Even in Malaysia, a Movement Control Order
(MCO) was enforced in March 2020, forcing the entire
population to be under strict lockdown. While deemed
helpful in slowing down the transmission, both COVID-19
and the lockdowns imposed across the world brought stark
light to existing social inequality and the already burdened
healthcare system. In fact, evidence had shown that
increasing COVID-19 cases not only caused havoc among
public health practitioners, but it also raises concern on
the future of the global public health system (2).
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The COVID-19 pandemic brought attention to inequality
in population, work, education, income, and health.
Additionally, it created new gaps along previously
insignificant dimensions, such as the capacity to work
from home and digital access. Vulnerable populations,
such as low-income people, children, women, and migrant
workers, have faced particularly severe job and income
losses and this issue is faced by most countries, regardless
of their development status. Unemployment rates will
significantly rise because of the pandemic’s persistence
in the economic crisis and weakened welfare safety nets
will further put health and social insecurity in jeopardy. In
fact, research conducted by Yonzan et al. (3) also indicates
that the pandemic was particularly hard on poor urban
households and may have increased inequality in urban
areas.

2022 report from the Organisation for Economic Co-
operation and Development (OECD) (4) highlights that
migrant workers were much more likely to catch the
disease, develop severe symptoms, and face higher
mortality risks. In Malaysia, the number of migrant workers
is estimated to be as high as 3 million although the real
numbers could be much higher than that (5). For decades,
Malaysia has played host to a varied number of migrants
across Asia, particularly, Indonesia, Bangladesh, Philippines,
and Vietnam; and most of the migrant workers are low-
skilled or uneducated but collectively, are contributing
significantly to the economy (6). In fact, refugees, asylum-
seekers, and migrant workers see Malaysia as a significant
host for a safe harbor. Unfortunately, low-skilled migrant
workers in Malaysia are considered a vulnerable population
due to poor housing conditions, dependency on public
transport, and high population density. Not only that,
access to healthcare even outside of the pandemic has
always been difficult for them, causing several knock-down
effects that were further exacerbated by the pandemic (7).

The COVID-19 pandemic has resulted in a dramatic
loss of human life around the world. It also poses an
unprecedented challenge to public health, food systems,
and the workplace. Apart from that, the pandemic also
causes devastating economic and social impacts, with
tens of millions of people at risk of falling into extreme
poverty, while the number of undernourished people is
increasing (8). Therefore, this research aims to provide an
overview of the trend and demographic of COVID-19 cases
in Kuala Lumpur, Malaysia in 2020, to better understand
the impact it has on the vulnerable population, particularly
the immigrants.

Materials and Methods

Study design

This is retrospective research that relies on secondary data
of COVID-19 cases obtained from the Kuala Lumpur Health
Department that was recorded in the E-notification system.
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Study location

In this study, all confirmed cases for COVID-19 are included
between January 2020 to December 2020 in Kuala Lumpur.
Several criteria support the choice of this location. The
first is its dense population, which means Kuala Lumpur
has substantial public health implications when it comes
to both COVID-19 and infectious disease control and
prevention. The second is the number of COVID-19 cases
recorded —since the beginning of the COVID-19 pandemic
in early 2020, Kuala Lumpur has registered highest number
of this disease and is consistently in the top three in
Malaysia. The third is because the first Malaysia outbreak
occurs in Lembah Pantai District, known as the Tabligh
Cluster which had taken place in Sri Petaling Kuala Lumpur.
This outbreak was also the defining cluster that caused the
increasing number of COVID-19 cases in Malaysia.

Data collection, data cleaning and data
management

Based on the Prevention and Control of Infectious Disease
Act 1988 (Act 342), all confirmed and diagnosed cases of
infectious diseases must be notified to the District Health
Office, and all recorded data is subsequently reported to
state and national level for surveillance activities. For the
purpose of this research, all confirmed cases of COVID-19
between January 2020 to December 2020 in Kuala Lumpur
were included. Confirmed cases refer to COVID-19 cases
that were classified as positive using Real-Time Reverse
Transcription Polymerase Chain Reaction (RT-PCR). In
2020, the timeline in which the data was obtained, any
positive tests identified using Rapid Test Kit (AG) and Saliva
Test Kit, were sent for further analysis using PCR test for
confirmation. Should the case fail to conduct PCR or if the
result was negative, it was not considered a positive case
and was not included in the analysis.

Next data cleaning was conducted to clean the data
obtained. Data cleaning for 12,371 confirmed cases took
approximately one month. The raw data that was obtained
from the E-notification system includes sociodemographic
details of the COVID-19 cases. Several inclusion and
exclusion criteria were used to filter the data obtained
via E-notification. For inclusion, all confirmed cases in
the E-notification system were downloaded. During data
cleaning, cases were excluded if; 1) data is from other
infectious diseases such as MERS-CoV and SARS; 2) the case
has been notified as negative and 3) the case is a traveler
who obtained infection outside of Malaysia.

Additionally, all data were kept secure in a password-
protected database. Data is made available only to
the researcher team and once no longer needed, after
completion the study, will be copied to CDs and the data
in the computer will be erased.

Data analysis

The findings from the secondary data were analyzed using
IBM SPSS (Statistical Package for the Social Sciences)
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Statistics version 28. Normality tests were first carried
out to determine the distribution of data — Kolmogorov
Smirnoff tests indicate data is normally distributed with a
p-value of more than 0.05. Data were then presented in an
epidemiological curve to observe the trend of COVID-19
cases in Kuala Lumpur. This curve is used to identify and link
the disease outbreak or cluster or a better understanding
of COVID-19 trend outbreak over time in Kuala Lumpur.
Apart from descriptive analysis, chi-square was carried out
to determine the association between some of the critical
factors, such as age and nationality. P-value is set at < 0.05.

Results

Epidemiological curve of COVID-19 cases

Figure 1 presents the epidemiological curve for COVID-19
cases from January until December 2020 in Kuala Lumpur.
From the curve, the time trend - or the distribution of cases
over time - can be easily observed. Based on the figure,
between March and October, daily COVID-19 cases in Kuala
Lumpur recorded only one or two-digit numbers. However,
in November and December, the number of COVID-19 cases
increased to three-digit numbers, reaching RO (R naught)
of 1.05 (95% Confidence Interval 1.03-1.07) by the end of
December. RO is an epidemiological metric used to measure
the transmissibility of infectious agents. Contact-tracing
data can be used to calculate RO, but cumulative incidence
data is the most common method. RO values are estimated
using ordinary differential equations when mathematical
models are used. The World Health Organization (WHO)
initially estimated that COVID-19’s RO ranged from 1.4 to
2.4(9).

Daily COVID-19 cases in 2020 for Kuala Lumpur
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Figure 1: Daily COVID-19 cases in Kuala Lumpur (2020).

Demographic analysis

A descriptive presentation of demographic data can be
observed in Table 1. Males (88.0%) recorded a higher
number of COVID-19 cases than females (12.0%). Mode
age falls among middle-aged adults, which is between
31-50 years old, and this is followed by young adults and
those older. The age group with the lowest percentage
of COVID-19 cases in Kuala Lumpur are infants between
0-2 years old at 0.6%. In terms of case outcome, the
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majority of those infected were discharged (99.8%) while
the remaining deceased (0.2%). Discharged here refers to
being discharged from the hospital or quarantine centers.
Additionally, other races apart from Malay, Chinese, and
Indian make up most of the cases at 78.2%, while in
terms of nationality, non-Malaysians represent the largest
percentage of cases at 79.9%.

Table 1: Sociodemographic characteristics of the study
population (N = 12731)

Characteristic Total N = 12731, N (%)

Gender
Male 11204 (88.0)
Female 1527 (12.0)
Age groups, years
Infant 0-2 71(0.6)
Children 3-16 321 (2.5)
Young Adult 17-30 4530 (35.6)
Middle Age 31-50 6906 (54.2)
0Old Adult >50 903 (7.1)
Races
Malay 2028 (15.9)
Chinese 531 (4.2)
Indian 222 (1.7)
Others 9950 (78.2)
Nationality
Malaysian 2841 (22.3)
Non-Malaysian 9888 (77.7)
Status
Discharged 12701 (99.8)
Deceased 30(0.2)

Further breakdown of the cases based on the country of
origin of the infected (Figure 2) indicates that Bangladesh
(68%) recorded the highest percentage of COVID-19 cases
among foreigners in Kuala Lumpur. This was followed by
Indonesia (14%), Myanmar (6%), India (4%), Nepal (3%)
and Pakistan (3%) with the other 2% visualized in the pie
chart consisting of those from over 42 other countries.

Following the descriptive demographic analysis, a chi-
square analysis (Table 2) was carried out between age
groups and nationality for the number of COVID-19 cases
in Kuala Lumpur in 2020. Results indicate a significant
association between the age group of patients and
nationality, with a p-value of 0.000, highlighting a large
difference in the age groups of Malaysian and non-
Malaysians who were infected with COVID-19.
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Figure 2: Percentage of cases among foreign nationals
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Figure 2: Percentage of cases among foreign nationals.

Table 2: Association between age and nationality
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Discussion

The epidemiological curve highlights an increase in
COVID-19 cases during March and October 2020 and
this may be due to the emergence of clusters during that
period. Additionally, the burden from COVID-19 cases had
affected and is still affecting access to healthcare systems,
with reported issues ranging anywhere from reduced
response capacities of hospitals (10), to disruptions toward
antimicrobial resistance program caused by resource
diversions (11), to interruptions to maternal health services
(12). In fact, COVID-19 contributes to disease burdens
across multiple countries, be it low-income, middle
income such as Malaysia, or higher-income ones such as
the USA (13). Overall, COVID-19 cases in Malaysia mostly
affect the elderly, those between 55-69 years old (14). On
the contrary, the demographics of cases in Kuala Lumpur
were much younger, with the highest among middle age,
between 31-50 years old, and with only a low number
of cases among other age groups. Additionally, the low
number of cases among the young is consistent with
COVID-19 demographics from most countries, as, early in
the pandemic, it rarely attacks those aged 2 and younger.
To note, the average age in Kuala Lumpur is between 15-64

Age (N = 12731)

Nationality (N = 12731) Infant (71) Children Young Adult  Middle Age Older X2(df) p-value
(321) (4530) Adult (6906)  (903)
Malaysian (2843) 63 253 1002 867 658 2481.372
<0.001
Non-Malaysian (9888) 8 68 3528 6039 245 2078.911

years old, and at approximately 1,280.2 million, this age
group makes up to approximately 50% of the population
in Kuala Lumpur (15).

While the data provides an overview of the COVID cases
across several sociodemographic factors — age, race, and
nationality — as is indicated in the objective of this paper,
the authors would like to highlight the high percentage
of cases among foreign nationals in Malaysia that was
revealed during descriptive analysis. From the analysis, it
was observed that the majority of non-Malaysian cases
were from Bangladesh, followed by Indonesia, Myanmar,
and India, and these are the group of non-Malaysians
more commonly described using the term ‘immigrants’
or migrant workers. This explains why the chi-square
analysis yields a significant result between age groups and
nationality, as migrant workers who come to Malaysia,
or more specifically Kuala Lumpur, are mainly those who
come here to work. This also explains why the age group
of COVID-19 patients in Kuala Lumpur is younger compared
to the national average.

Additionally, a large number of COVID-19 cases and
clusters from the non-Malaysians were reported from
the construction site workers (16). Since the majority
of migrant workers in Malaysia work in the service and
construction industry, it makes sense that these sectors are
also at higher risk of disease transmission. In fact, research
by Olanrewaju et al. (17) stated that apart from COVID-19,
construction sites have various other types of hazards that
will expose the workers to many injuries and diseases.
Dangerous materials and other components such as
unhygienic conditions, population density, and poor health,
and safety practice might be the factor for the higher rate
of incidence of COVID-19 among migrant workers. A study
conducted by the University of Bielefeld (18), for instance,
found that the risk of COVID-19 transmission increase
among these populations was because of poor housing
conditions in which they live in higher density buildings
and neighborhoods.

Other than that, language barriers can also affect the
number of COVID-19 cases because this population may
not be able to fully understand the local or government
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rules. Some of them are also undocumented so they will
face difficulty in getting access to medical facilities for
treatment. While a global call has been made to ensure
vulnerable population gets access to healthcare (19, 20),
little is known whether this measure has been successful.

It is important to note that this distribution of cases is not
unique to Malaysia, as other countries have also reported
similar patterns (10), where there exists inequal risk and
vulnerability among different levels of population. In fact,
various countries had reported that immigrants were much
more likely to catch the disease, develop severe symptoms,
and face higher mortality risks (14). The implication of this
data is clear. Foreign nationals from low-income countries,
those who make up the largest low-skilled workforce are
the ones most affected by this pandemic. The question
remains, what other measures can be taken to ensure the
safety and rights of this population?

Conclusion

As with any other diseases, the best way to tackle an
infectious disease such as COVID-19 is to start with
prevention and control measures. Other than that,
preparedness for future pandemics can be investigated
and lessons must be learned from current management
of COVID-19. Vulnerable populations must be identified,
and health infrastructure should be increased to ensure
these facilities can better meet the high demands during
epidemics or pandemics. Targeted communication
strategies appear to be effective in addressing this issue
in the future. As for the public, they need to be educated
about prevention measures that can be applied so that
general treatment can be done by themselves at their
house during a pandemic. This measure can prevent health
facilities from being overburdened and reduce healthcare
worker workload.

Additionally, countries around the world are actively
engaging migrant workers and displaced persons, regardless
of their legal status, in their COVID-19 immunization
programs to address fear, stigma, and resistance to vaccines
that have heightened in turbulent times. While Malaysia
should strive to do the same, whether or not these efforts
are successful remains to be seen. One specific area that
needs further investigation is access to health information
and prevention efforts for migrant workers and employers.
With the spread of new variants of the COVID-19 virus,
as well as threats of future climate-related pandemics
or epidemics, equal access to healthcare, and support to
vulnerable populations, are among important factors to
consider. Diseases know no social boundaries, therefore,
access to healthcare shouldn’t either.

Acknowledgement

The authors would like to extend our gratitude to Universiti
Teknologi MARA (UiTM) and National Medical Research
Register (NMRR) for the opportunity to carry out this
research in Kuala Lumpur, Malaysia. Kuala Lumpur also
had engaged in fighting COVID-19 in early 2020. We thank

171

JUMMEC 2023: 2

all healthcare workers in Malaysia, especially the public
health practitioner for their contribution and experience
in combating this pandemic. Your efforts are much
appreciated.

Competing interests
The authors declare that they have no competing interests.

Ethical clearance

Ethical approval has been received from National Medical
Research Register (NMRR) and has received the approval
with Ref: (NMRR ID-22-01636-LDY).

References

1. Grubaugh ND, Ladner JT, Lemey P, Pybus OG,
Rambaut A, Holmes EC, & Andersen KG. Tracking
virus outbreaks in the twenty-first century. In Nature
Microbiology. 2019; Vol. 4, Issue 1, pp. 10-19). Nature
Publishing Group.

2. Balkhair AA. Covid-19 pandemic: A new chapter in
the history of infectious diseases. In Oman Medical
Journal. 2020; Vol. 35, Issue 2. Oman Medical
Specialty Board.

3.  Yonzan N, Cojocaru A, Lakner C, Mahler DG, &
Narayan A. 2023. The impact of COVID-19 on poverty
and inequality: Evidence from phone surveys.
World Bank Blogs. Available at: https://blogs.
worldbank.org/opendata/impact-covid-19-poverty-
and-inequality-evidence-phone-surveys. Accessed
on 3 January 2023.

4.  OECD Policy Responses to Coronavirus (COVID-19).
2022. What has been the impact of the
COVID-19 pandemic on immigrants? An update
on recent evidence. Available at: https://doi.
org/10.1787/65cfc31c-en. Accessed on 29 December
2022.

5.  Statista. 2022. Number of immigrants in Malaysia
2005-2020. Available at: https://www.statista.com/
statistics/697812/malaysia-number-of-immigrants/.
Accessed on 30 December 2022.

6. AlMasud SMM, Hamzah RB, & Ahmad H. Case study:
Foreign workers in Malaysia. Migration Letters, 2020;
17(5), 733-746.

7. Ng SH. Health Inequalities amongst Refugees and
Migrant Workers in the Midst of the COVID-19
Pandemic: a Report of Two Cases. Asian Bioethics
Review, 2022; 14(2), 107-114.

8.  Kimberly C. 2020. Impact of COVID-19 on people’s
livelihoods, their health and our food systems. World
Health Organization. Available at: https://www.who.
int/news/item/13-10-2020-impact-of-covid-19-on-
people’s-livelihoods-their-health-and-our-food-
systems. Accessed on 13 January 2023.

9.  Achaiah NC, Subbarajasetty SB, Shetty RM. RO and
Re of COVID-19: Can We Predict When the Pandemic
Outbreak will be Contained? Indian J Crit Care
Med. 2020; Nov;24(11):1125-1127. doi: 10.5005/


https://blogs.worldbank.org/opendata/impact-covid-19-poverty-and-inequality-evidence-phone-surveys
https://blogs.worldbank.org/opendata/impact-covid-19-poverty-and-inequality-evidence-phone-surveys
https://blogs.worldbank.org/opendata/impact-covid-19-poverty-and-inequality-evidence-phone-surveys
https://doi.org/10.1787/65cfc31c-en
https://doi.org/10.1787/65cfc31c-en
https://www.statista.com/statistics/697812/malaysia-number-of-immigrants/
https://www.statista.com/statistics/697812/malaysia-number-of-immigrants/
https://www.who.int/news/item/13-10-2020-impact-of-covid-19-on-people’s-livelihoods-their-health-and-our-food-systems
https://www.who.int/news/item/13-10-2020-impact-of-covid-19-on-people’s-livelihoods-their-health-and-our-food-systems
https://www.who.int/news/item/13-10-2020-impact-of-covid-19-on-people’s-livelihoods-their-health-and-our-food-systems
https://www.who.int/news/item/13-10-2020-impact-of-covid-19-on-people’s-livelihoods-their-health-and-our-food-systems

SPECIAL ISSUE

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

jp-journals-10071-23649. PMID: 33384521; PMCID:
PMC7751056.

Sparke M, & Williams OD. Neoliberal disease:
COVID-19, co-pathogenesis and global health
insecurities. Environment and Planning A: Economy
and Space, 2022; 54(1), 15-32.

Choudhury S., Medina-Lara A., & Smith R.
Antimicrobial resistance and the COVID-19 pandemic.
Bulletin of the World Health Organization, 2020;
100(5), 295.

Aranda Z, Binde T, Tashman K, Tadikonda A, Mawindo
B, Maweu D, et al. Disruptions in maternal health
service use during the COVID-19 pandemic in 2020:
experiences from 37 health facilities in low-income
and middle-income countries. BMJ global health,
2022; 7(1), e007247.

Miller IF, Becker AD, Grenfell BT. 2020. Disease and
healthcare burden of COVID-19 in the United States.
Nat Med 26, 1212-1217. Available at: https://doi.
org/10.1038/s41591-020-0952-y. Accessed on 3
January 2023.

UNDP Malaysia. 2020. COVID-19 affects mostly
elderly Malaysians, MOH targets aged care homes.
MY Collective Intelligence Network. Available at:
https://colin.yell.my/reading/covid-19-affects-
mostly-elderly-malaysians-moh-targets-aged-care-
homes/. Accessed on 3 January 2023.

Department Of Statistics Malaysia. 2021. My Local
Stats Wilayah Persekutuan Kuala Lumpur 2020.
Retrieved November 4, 2022, from Available
at: https://parlimen.gov.my/resources/files/
rsaindex/pdf/My%20Local%20Stats%20Wilayah%20
Persekutuan.pdf. Accessed on 12 January 2023.
New Straits Time. 2020. Construction sites’ Covid-19
cases cause for concern. Available at: https://
www.nst.com.my/news/nation/2020/05/595478/
construction-sites-covid-19-cases-cause-concern.
Accessed on 3 January 2023.

Olanrewaju A, AbdulAziz A, Preece CN, & Shobowale
K. 2021. Evaluation of measures to prevent the
spread of COVID-19 on the construction sites. Cleaner
Engineering and Technology, 5, 100277. Available
at: https://doi.org/10.1016/j.clet.2021.100277.
Accessed on 31 December 2022.

University of Bielefeld. 2020. SARS-
CoV-2 in Aufnahmeeinrichtungen und
Gemeinschaftsunterkinften fiir Geflichtete.
Available at: https://pub.uni-bielefeld.de/download/
2943665/2943668/FactSheet_ PHNetwork Covid19_
Aufnahmeeinrichtungen_v1_inkl_ANNEX.pdf.
Accessed on 05 January 2023.

Benjamin GC. Ensuring health equity during the
COVID-19 pandemic: the role of public health
infrastructure. Revista Panamericana de Salud
Publica, 2022; 44, e70.

Nufiez A, Sreeganga SD, & Ramaprasad A. Access to
Healthcare during COVID-19. International journal
of environmental research and public health, 2021;
18(6), 2980.

JUMMEC 2023: 2

172


https://doi.org/10.1038/s41591-020-0952-y
https://doi.org/10.1038/s41591-020-0952-y
https://colin.yell.my/reading/covid-19-affects-mostly-elderly-malaysians-moh-targets-aged-care-homes/
https://colin.yell.my/reading/covid-19-affects-mostly-elderly-malaysians-moh-targets-aged-care-homes/
https://colin.yell.my/reading/covid-19-affects-mostly-elderly-malaysians-moh-targets-aged-care-homes/
https://parlimen.gov.my/resources/files/rsaindex/pdf/My%20Local%20Stats%20Wilayah%20Persekutuan.pdf
https://parlimen.gov.my/resources/files/rsaindex/pdf/My%20Local%20Stats%20Wilayah%20Persekutuan.pdf
https://parlimen.gov.my/resources/files/rsaindex/pdf/My%20Local%20Stats%20Wilayah%20Persekutuan.pdf
https://www.nst.com.my/news/nation/2020/05/595478/construction-sites-covid-19-cases-cause-concern
https://www.nst.com.my/news/nation/2020/05/595478/construction-sites-covid-19-cases-cause-concern
https://www.nst.com.my/news/nation/2020/05/595478/construction-sites-covid-19-cases-cause-concern
https://doi.org/10.1016/j.clet.2021.100277
https://pub.uni-bielefeld.de/download/2943665/2943668/FactSheet_PHNetworkCovid19_Aufnahmeeinrichtungen_v1_inkl_ANNEX.pdf
https://pub.uni-bielefeld.de/download/2943665/2943668/FactSheet_PHNetworkCovid19_Aufnahmeeinrichtungen_v1_inkl_ANNEX.pdf
https://pub.uni-bielefeld.de/download/2943665/2943668/FactSheet_PHNetworkCovid19_Aufnahmeeinrichtungen_v1_inkl_ANNEX.pdf

