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ABSTRACT

Until now, Coronavirus disease (COVID-19) has become a concern for Indonesia because of its signif-
icant development and impact on various sectors of life and hampering the target of achieving Sustain-
able Development Goals (SDGs). The achievements targeted in the SDGs, such as reducing poverty,
hunger, and many more are very difficult to realize in the current pandemic conditions. The uncertain
conditions of the pandemic made the government need some new ideas for consideration in creating
policies to encourage sustainable development in this situation. This article covers modeling the effect
of achieving the second dose of vaccination and the total cases of COVID-19 cases, which are often
considered the reason for general negligence in complying with health protocols, especially wearing
masks. This research was conducted using spline nonparametric regression because of its flexibility to
handle uncertain data patterns. The results of this study are truncated spline nonparametric regression
with 3 knots that produce a R-sq equal to 69.952%. Based on the results, the second dose vaccina-
tion coverage variables and the total COVID-19 cases together affect mask compliance. This result is
expected to be a benchmark for the government to handle COVID-19 and efforts to achieve the SDGs.
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A. INTRODUCTION
Coronavirus disease (COVID-19) is an infectious disease caused by the SARS-CoV-2 virus. In 2020, COVID-19 was highly

concerned in Indonesia because of its significant impact on various sectors of life. The COVID-19 pandemic has affected various
sectors worldwide, including hampering the achievement of the Sustainable Development Goals (SDGs) targets. The achievements
targeted in the SDGs, namely reducing poverty, hunger, achieving a healthy and prosperous life, quality education, and gender
equality, are of course very difficult to realize in today’s conditions. After experiencing a rapid increase in cases, the government
made a policy to deal with the COVID-19 pandemic with some restrictions to the public. The initial step taken by the government
was to enforce Large-Scale Social Restrictions (known as PSBB in Indonesia) and Community Activities Restrictions Enforcement
(known as PPKM in Indonesia) that causes all activities in various sectors to be stopped, resulting in a decline in overall economic
activity (Iskandar et al., 2020).

The Indonesian government has made a policy to prevent the spread of COVID-19 by urging the public to implement health
protocols properly (Indonesia Cable News Network, 2020). Health protocols include wearing masks properly as Coronavirus can
spread from the mouth or nose of an infected person in small particles when they cough, sneeze, talk, sing or breathe (World Health
Organization, 2021a). In addition, health protocols also need to be supported by physical distancing, washing hands regularly,
avoiding crowds, reducing mobility, and vaccinations. Vaccination is a government-provided facility to protect the public from easily
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infected with COVID-19 (Ministry of Health, 2021a). In July 2021, The Central Bureau of Statistics released the publication of
survey results which stated that some people that hesitated to get vaccinated were 4.2% refused and 15.8% were still not sure. The
reasons behind refusal and doubt about vaccines are diverse, such as feeling unnecessary because health protocols are sufficient,
not being confident about vaccine safety, doubts about vaccine effectiveness, and fear of vaccine side effects (Central Bureau of
Statistics, 2020), in addition to providing complete doses of primary vaccines for all citizens, the government also organizes booster
vaccinations. Based on the study results, there has been a decrease in antibodies six months after receiving the complete primary
dose of COVID-19 vaccination, so it is necessary to take the booster vaccine. The booster vaccine doses increase personal protection,
especially in vulnerable groups (Ministry of State Apparatus Utilization and Bureaucratic Reform, 2022).

The people of Indonesia do not fully implement a health protocol. The Central Bureau of Statistics survey in September 2020
showed that the word lack of awareness was the word most often used as an excuse for not implementing health protocols. The survey
said that 39% of the population did not implement the health protocol because no cases of COVID-19 had emerged (Central Bureau
of Statistics, 2020). These results indicate that it is essential to know whether the total number of COVID-19 cases affects people’s
adherence to masks. In addition, citing by detik.com, it was reported that compliance with health protocols had decreased because
many felt immune after receiving vaccinations. The National Disaster Management Agency broadcast also stated that compliance
with health protocols had indeed reduced after observing a behaviour change monitor (Dwianto, A, 2021).

This study is to model the effect of the achievement of the second dose of vaccine and the total cases of COVID-19 on public
compliance in using masks as a benchmark for government policy based on nonparametric regression. Nonparametric regression
analysis is flexible because it is not limited by assumptions that need to be met, as in parametric regression. One of the methods is
spline, a continuous segmented polynomial slice, so it has the advantage of overcoming data patterns that show sharp ups and downs
with the help of knot points (Pratiwi, 2017). The resulting curve is relatively smooth. The best spline regression model depends on
the optimal knot point. The methods to find the optimal knot points that are often used are Generalized Cross-Validation (GCV),
Mean Squared Error (MSE), and the R-sq (R2) (Sanusi et al., 2017). The optimal knot point is obtained from the minimum GCV
and MSE values and the maximum R-sq.

This research has state of the art spline nonparametric regression implementation related to COVID-19. Research on regression
modeling related to COVID-19 has been carried out by (Ogundokun et al., 2020) using linear regression and (Almalki et al., 2022)
using linear regression with a spatial approach. Existing studies do not use a non-parametric regression approach, especially the
spline estimator, and none has investigated compliance with the use of masks in Indonesia. So, the novelty of this study is modelling
the effect of the second dose of vaccine achievement, and the total cases of COVID-19 cases on adherence to wearing masks using
nonparametric spline regression analysis and the results can be used as a benchmark for the government in setting policies in the
context of sustainable development related to COVID-19 prevention. The urgency of this research is that the unpredictable and
unfinished COVID-19 pandemic greatly affects daily life, so new insights are needed as a benchmark for government policies in
handling COVID-19 in the future. Especially considering that there are variants of the COVID-19 virus that continue to grow and
even create new spikes, such as the case of the Omicron variant, which has developed since the end of December 2021 (Ministry of
Health, 2021b).

B. LITERATURE REVIEW
1. Mask Use Compliance

Public understanding of compliance with masks and social distancing is important to control the spread of disease in the
absence of a vaccine or if a large proportion of the population refuses to receive vaccinations. Various studies are modelling
the spread of COVID-19 support the importance of wearing masks and maintaining physical distance from others (Cohen et al.,
2022). One modelling study suggested that 80% compliance with wearing a mask would reduce deaths from COVID-19 by up to
45% (Eikenberry et al., 2020), and it has been suggested that masks can reduce inoculum size, leading to less severe infections
(Gandhi and Rutherford, 2020).

Based on data from The Central Bureau of Statistics (Central Bureau of Statistics, 2021), compliance with masks in Indone-
sia is quite high. The data presented that 88.6% of the community adhered to using masks, 9.1% rarely used masks, and 2.3% of
people ignored masks. In addition, based on The Task Force for Handling COVID-19 in Indonesia (Indonesian Task Force for
Handling COVID-19, 2021a), most regions in Indonesia have a high level of mask compliance. There are 190 districts or cities
with a compliance rate of wearing masks in the range of 91-100%. Nevertheless, 61 districts or cities in Indonesia have a low
compliance rate of wearing masks of 75%.

The need to wear masks is likely to continue along with the entry of the Omicron variant in Indonesia. The first confirmed
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Omicron infection was on November 9 2021 (World Health Organization, 2021b), and the first case in Indonesia on November 27
2021 (Indonesian Task Force for Handling COVID-19, 2021b). The use of masks in public places is most effective in stopping the
spread of the virus when compliance is high (Howard et al., 2021). The use of masks for infected individuals without symptoms
can potentially reduce the risk of infecting others when the individual wears a mask to protect himself (Li et al., 2020). Thus, the
use of masks is expected to reduce cases of COVID-19 infection.

2. Vaccination of COVID-19
Vaccination aims to bring up a person’s immune response to the attack of the COVID-19 virus so that the body can fight

infection with the virus. Vaccines are required to reduce COVID-19 related morbidity and mortality, and multiple platforms have
been implicated in the rapid development of vaccine candidates (Baden et al., 2020). Of course, the immune system against
COVID-19 after being vaccinated does not necessarily form instantly. The health protocols launched by the government must
still be implemented to provide maximum protection against COVID-19 attacks (Ministry of Health, 2021a). The Indonesian
government, through the Minister of Health, stated that it had distributed 1.2 million doses of COVID-19 vaccine to 34 provinces
in Indonesia as of January 7 2021, while the vaccination was planned to be carried out in the second week of January 2021, after
the issuance of an Emergency Use Authorization by Food and Drug Supervisory Agency (known as BPOM in Indonesia).

3. Spline Nonparametric Regression
Regression analysis is a statistical method used to investigate and model the relationship between variables (Montgomery

et al., 2021). Regression analysis has become one of the most widely used statistical tools for analyzing multivariable data, which
provides a simple conceptual method for investigating functional relationships between variables (Oyeyemi et al., 2015).

Regression analysis relies on several assumptions, where the type of relationship between the dependent and independent
variables is essential to know (Garba et al., 2021). Three approaches can be used in regression analysis to estimate the regression
curve: parametric, nonparametric, and semiparametric. According to Erilli and Alakus (Erilli and Alakus, 2014), parametric
regression relies on several assumptions. Meanwhile, estimates formed when the assumptions are not met will result in poor
estimates so that to make better assumptions, nonparametric regression models can be used.

Many nonparametric regression approaches have been developed, including using splines. Spline regression is an alternative
to polynomial regression, also called segmented regression, because the method focuses on fitting a set of models to various
segments of the relationship between the response variable and the predictor variable (Darlington and Hayes, 2017). The spline
model has high flexibility with an excellent ability to handle data with behaviour changes at certain sub-intervals (Sohibien et al.,
2022). According to Sohibien (Sohibien et al., 2022), one of the advantages of the spline approach is that this model seeks its
estimation by following the movement of data patterns.

In the nonparametric regression method, the relationship between the two data is paired (x1i, x2i, . . . , xpi, yi), i =

1, 2, . . . , n can be explained by the following Equation 1.

yi = f(x1i, x2i, . . . , xpi) + εi, i = 1, 2, . . . , n (1)

Where εi is a random error which is assumed to be identical, independent, and normally distributed with and E(εi) = 0 and
var(εi) = σ2.

If the regression curve is an additive model, then the equation can be described as Equation 2

f(x1i, x2i, . . . , xmi) = f1(x1i) + f2(x2i) + . . .+ fp(xpi) =

p∑
j=1

fj(xji), i = 1, 2, . . . , n (2)

If the regression curve fj(xj) is assumed to be contained in a spline space of order m with knot points
K1j ,K2j , . . . ,Krj , j = 1, 2, . . . , p, the general equation for the univariate spline nonparametric regression model is as Equation
3.

fj(xj) =

m∑
k=0

βjkx
k
j +

r∑
u=1

βj(m+u)(xj −Kju)m+ (3)

So that the equation of the multivariate nonparametric regression model is obtained as follows :
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yi =

p∑
j=1

m∑
k=0

βjix
k
j +

p∑
j=1

r∑
u=1

βj(m+u)(xj −Kju)m+ + εi, i = 1, 2, . . . , n (4)

where
f(xi) : spline regression function
Kju : knot point
xji : predictor variable j to i, i = 1, 2, . . . , n

β : constant
u : denotes knot point, u = 1, 2, . . . , r

and (xi − ki)m declare a cut (truncated) function, which can be described as model 5 :

(xj −Kju)m+ =

{
(xj −Kju)m , xij ≥ Kju

0 , xij < Kju

(5)

If m = 1, 2, and3, we get linear spline, quadratic spline, and cubic spline, and Kju is the knot point.
The knot point is a joint point where there is a change in behaviour in the data. According to Sohibien (Sohibien et al.,

2022), the knot point is the melting point where the function changes its pattern at different sub-intervals. The methods to find
the optimal knot points that are often used are Generalized Cross-Validation (GCV) and R− sq(R2).

1. Generalized Cross-Validation (GCV)
The criterion used as a performance measure for a good estimator is the Generalized Cross-Validation (GCV). The optimal
value chosen was based on the smallest GCV value (Mardianto et al., 2021). In general, GCV is defined as Equation 6 :

GCV (K) =
MSE(K)

(n−1trace[I − Sλ]2)
(6)

where
I : identity matrix
n : number of observations
Sλ : is a sized matrix nn with the equation Sλ = (I + λK)−1

with

MSE(K) =
1

n

n∑
i=1

(
yi − f̂(xi)

)
(7)

The minimum MSE value from calculating Equation 7 indicates that the estimated value is close to the true value (Maharani
and Saputro, 2021).

2. R− Sq(R2)

The R − sq(R2) is a tool to measure the proportion of variance or total variance around the mean, which can be explained by
the regression model. Based on Mardianto (Mardianto et al., 2021), the best estimator is based on the smallest MSE and largest
R2 values. The formula can be written as Equation 8 :

R2 =

∑n
i=1(ŷi − ȳ)2∑n
i=1(yi − ȳ)2

× 100% (8)

with
ŷi : the estimated value of the ith response variable
ȳ : average response variable
yi : the value of the ith response variable

C. RESEARCH METHOD
In this study, the data analyzed were the level of compliance to the use of masks based on the achievement of the second dose of

vaccine in 34 provinces in Indonesia in the peak period of COVID-19 from 12th to 18th July 2021. The data used is secondary data
obtained from the official government website covid.go.id, vaccine.kemkes.go.id, and kawalcovid19.id. The research variables used
in this study consisted of the dependent and independent variables, which are shown in Table 1.
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Table 1. Research Variable
Variable Type Variable Operational Definition Scale

Independent
Achievement of the 2nd Dose of
Vaccination (X1)

Percentage of second vaccine dose received
by each province Ratio

Total COVID-19 Cases(X2) The number of positive cases of COVID-19
in each province

Dependent Compliance Rate Wearing
Mask(Y )

The level of compliance with wearing masks
based on The Central Bureau of Statistics
data

Data analysis steps in the study, the effect of the second dose of vaccination, and the total cases of COVID-19 cases on public
compliance with using masks as a benchmark for government policy are as follows:

1. Conduct descriptive analysis to find out the description of the data used.
2. Perform analysis with spline regression

(a) Produce modelling with nonparametric spline regression using three-knots point with the GCV method
(b) Select the optimal knot point using the GCV method
(c) Generate data modelling with spline nonparametric regression using optimal knot points from the GCV method
(d) Produce a comparison of nonparametric spline regression models with optimal knot points obtained from the GCV method
(e) Comparing the results and choosing the best model with the R-sq and MSE criteria

D. RESULTS AND DISCUSSION
1. Descriptive Statistics

Descriptive statistics are statistics used to describe data into clearer and easier-to-understand information that provides an
overview of the research. Based on the analyzed data, the following descriptive statistics were obtained:

Table 2. Descriptive Statistical Analysis
N Minimum Maximum Mean

Mask Compliance 34 14.49 98.76 84.7221
Second Dose of Vaccine 34 4.10 24.63 8.2126
COVID-19 Cases 34 0.30 7.06 1.1160
Valid N 34

Table 2 shows that the average level of mask compliance in 34 provinces in Indonesia is 84.72%. However, the difference
between the maximum percentage (North Kalimantan) and the minimum (North Maluku) is still significant. This means that
while around 97.33% of the top five provinces have succeeded in achieving these results, the same cannot be said about the
condition in North Maluku as the province with the lowest level of compliance.

Table 3. Five Provinces with The Highest Mask Compliance Rate
No Province Mask compliance (%) Average
1 North Kalimantan 98.76

97.33%
2 Bali 98.29
3 Central Kalimantan 98.12
4 West Sulawesi 97.06
5 Yogyakarta 94.44

Table 3 lists the five most mask-compliant provinces in Indonesia. This also shows the average of the top five, which is
97.33% and is higher than the average of all 34 provinces in Indonesia, as shown in Table 2.

Table 4. Five Provinces with The Highest Mask Compliance Rate

Variables
Minimum Maximum

Value Province Value Province
Mask Compliance Rate (Y ) 14.49 North Maluku 98.76 North Kalimantan

Second Vaccination Coverage (X2) 4.10 Lampung 24.63 Jakarta
COVID-19 Positive Cases in Indonesia (X1) 0.301 North Sumatra 7.056 Jakarta
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Table 4 below shows more information about the maximum and minimum values of the variables. In this analysis, two types
of variables were used, namely, the mask compliance rate (Y ) as the dependent variable, the second vaccination coverage (X1),
and the total positive cases of COVID-19 (X2) as independent variables.

2. Identification of Relationship Patterns Between Predictor Variables on Response
Identification of the pattern of relationships between predictor variables and response variables is the first thing that must be

done to determine the proper method for modelling it. The relationship pattern can be seen visually through a scatterplot. The
modelling can use a parametric approach if the scatterplot forms a quadratic, linear, or other pattern. Meanwhile, it can take a
nonparametric approach if the scatterplot does not have a pattern.

It can be seen visually through Figure 1 that the scatterplot between the response variable, namely the percentage of mask
compliance with the predictor variable X1 namely, the percentage of achievement of the second dose of vaccination did not form
a particular pattern. Therefore, the estimation of the model cannot be done using a parametric regression approach so that the
variable is a nonparametric component.

(a) (b)
Figure 1. Variable Scatterplot Between Predictors to Response

It can be seen visually in Figure 1 that the scatterplot between the response variables, namely the percentage of mask
compliance with the predictor variable X2. The percentage of total positive cases of COVID-19 does not form a particular
pattern. Therefore, the estimation of the model cannot be done using a parametric regression approach so that the variable X2 is
a nonparametric component.

Based on the explanation above, it can be concluded that the pattern of the relationship between the percentage of compliance
wearing masks with the predictor factors does not form a particular pattern.

3. Spline Regression
The best spline nonparametric regression model is a model that has an optimal knot point. Node points or knot points are

in a changing pattern of function behaviour. One of the methods commonly used to select the optimal knot point is the GCV
method. The optimal knot point is obtained from the minimum GCV value. The knot points used in this study are limited to a
one-knot point, two-knots point, and three-knots point.

After modelling nonparametric spline regression using one-knot point, two-knots point, and three-knots point (related par-
simonious model), the minimum GCV values can be compared to select the best model. The model with the lowest GCV value
will be chosen as the best model. The table below compares knots one, two, and three.

Table 5. The Best Model Selection
Model Minimum GCV R-sq
Knot 1 221.520 12.212
Knots 2 111.289 64.276
Knots 3 109.183 69.952

Table 5 shows the minimum GCV value of each knot. Because the three-knots point model has the lowest GCV value
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(109.183), it can be concluded that the best spline nonparametric regression model is the one that uses a three-knots point. The
spline nonparametric regression model formed is as Equation 9

ŷ = β̂0 + β̂1x1 + β̂2(x1 −K1)1 + β̂3(x1 −K2)1 + β̂4(x2 −K3) + β̂5x2

+ β̂6(x2 −K4)1 + β̂7(x2 −K5)1 + β̂8(x2 −K6)1
(9)

Below is a table containing GCV values for a spline nonparametric regression model with three-knots point.

Table 6. Selection of Optimum Knot Point with Three Knots
X1 X2 GCV

4.519 0.439
112.3854.938 0.577

6.195 0.990
4.519 0.439

109.1834.938 0.577
6.614 1.128
4.519 0.439

113.0554.938 0.577
7.033 1.266

Based on Table 6, the minimum GCV value is 109.183, with the optimal knot point locations for each variable are as follows:

X1 : (K1 = 4.519 K2 = 4.938 K3 = 6.614)

X2 : (K4 = 0.439 K5 = 0.577 K6 = 1.128)

Table 7. Spline Nonparametric Regression Parameters
Variable Parameter Coefficient

X1

β̂1 -135.848137
β̂2 246.108305
β̂3 -113.662566

X2

β̂4 4.545979
β̂5 53.922192
β̂6 -95.869004
β̂7 56.441824
β̂8 -17.695708

Modelling the effect of the second dose of vaccination and the total cases of COVID-19 cases on community compliance in
using masks as a benchmark for government policy with parameters according Tabel 7 as Equation 10 :

ŷ = 634.021− 135.848x1 + 246.108(x1 − 4.519)1+ − 113.663(x1 − 4.938)1+

+ 4.546(x2 − 6.614) + 53.922x2 − 95.869004(x2 − 0.439)1+

+ 56.442(x2 − 0.577)1+ − 17.696(x2 − 1.128)1+

(10)

So, based on the best spline nonparametric regression model using three-knots, the coefficient determination of the model
is 69.952%, which means that the variable coverage of the second dose of vaccination and the total cases of COVID-19 cases
affects the level of mask compliance for up to 69.952% and other factors influence the rest.

4. Significant Test
The significance test of the regression model parameters was carried out to determine whether the predictor variables sig-

nificantly affected the mask compliance rate. There are two stages in testing the significance of the parameters. The first stage
is conducting simultaneous tests. If the conclusion of the simultaneous test shows that there is at least one significant parameter,
then proceed to the individual test.
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1. Simultaneous Testing
Simultaneous testing is carried out to determine the significance of the regression model parameters together. The hypotheses
of the simultaneous test are as follows:
H0 : β1 = β2 = 0

H1 : There is at least one , βj 6= 0; j = 1, 2

Table 8. ANOVA Table Parameter Testing Simultaneously
Source of Variation DF SS MS F
Regression 8 4672.429 584.0537 .275054
Error 25 2007.042 80.2817
Total 33 6679.472

Table 8 shows the ANOVA table of simultaneous parameter tests. A decision is taken to reject Ho if the F-value is greater than
the F -table, namely F(0.05,8,25). It is known that the F value is 7.275054, and the value of F(0.05,2,31) is 2.337, so a decision
can be taken to reject Ho, which means that there is at least one parameter that has a significant effect on the percentage of
compliance using masks. From this conclusion, it can be a continued individual or partial test.

2. Partial Test

Table 9. Partial Parameter Test Results
Variable Parameter Coefficient tvalue P-value Decision

β0 634.021275 5.8236166 0.000004 Reject H0

X1

β1 -135.848137 -5.3828794 0.000014 Reject H0

β2 246.108305 5.8574862 0.000004 Reject H0

β3 -113.662566 -5.0520496 0.000032 Reject H0

X2

β4 4.545979 0.6641848 0.512651 Failed to reject H0

β5 53.922192 1.1383173 0.265779 Failed to reject H0

β6 -95.869004 -1.2796018 0.212434 Failed to reject H0

β7 56.441824 1.4022720 0.17313 Failed to reject H0

β8 -17.695708 -2.1619903 0.040389 Reject H0

Partial or individual testing is carried out if, at the same time, testing the model parameters, it is concluded that there is at least
one significant parameter. It aims to determine which parameters that have or do not have a significant affect on the regression
model. The hypothesis used in testing the individual parameters is as follows:
H0 : βj = 0

H1 : βj 6= 0; j = 1, 2

Table 9 is the result of testing the model parameters partially. If value if |tvalue| is greater than the value of |ttable| = t(0.025,25)
is 2.060 and the P-value is less than α = 0.05 the decision to reject H0.
Based on Table 9, it is known that five decision parameters reject Ho, which means that these parameters are significant to the
model. While four other parameters have a P-value of more than, the decision is to fail to reject Ho, which means that the
parameter is not significant to the model. However, even though there are insignificant parameters, these variables are still used
because there is one significant parameter at least in one variable. So that the predictor variable X1 and X2 has a significant
effect on the percentage of compliance using masks. This model can be used to represent the effect of the second dose of
vaccination achievement and total COVID-19 cases on mask compliance because it has an R-sq of 69.952%, which means that
the second dose of vaccination achievement and the total cases of COVID-19 cases affects the level of mask compliance up to
69.952% and other factors influence the rest.

Using the analysis results, several recommendations regarding the public mask compliance for the Indonesian government were
formulated, namely as follows.

1. The second dose of vaccination achievement percentage illustrates the uneven distribution of vaccines. Vaccine distribution is
a challenge for the government, considering that there are still many difficult areas to reach. In this case, the government needs
to allocate appropriate funding to implement vaccination evenly to areas that are difficult to reach because it is following the
analysis results that vaccination achievement has a significant effect on public mask compliance.

2. Based on the analysis results, it can be seen that the total cases of COVID-19 have a significant effect on public mask com-
pliance. In this case, transparency and ease in accessing accurate COVID-19 data are essential so that the public knows the
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current conditions and is aware of the risks.
3. In general, the level of mask compliance in Indonesia is quite good, with an average of 97.33%, but certain areas still have very

low levels of compliance, such as North Maluku. This could be due to the uneven distribution of socialization regarding the
importance of health protocols so that people do not have sufficient provisions to implement them. Therefore, the government
needs to take a strategic approach to distribute information on the importance of implementing health protocols evenly.

These recommendations cannot be carried out by the governments alone. Indonesian society must work together to im-
plement the protocols that have been established. Through this research, the central and regional governments are expected to
continue to provide access to testing, tracing, and treatment transparently without any discrimination against the public and to
ensure that the vaccination process is carried out quickly, evenly, and safely to immediately achieve group immunity so that it
can control the spread of COVID-19 effectively. If strategic efforts can handle COVID-19, the target for achieving the SDGs can
be realized.

E. CONCLUSION AND SUGGESTION
Public mask compliance is significantly affected by the second dose of vaccination achievement and the total number of COVID-

19 cases. Based on the analysis and discussion results, it was found that the province with the highest percentage of compliance using
masks was North Kalimantan Province at 98.76%, and the lowest was North Maluku Province at 14.49%. In addition, the best
nonparametric spline regression model for modelling the percentage of community compliance in using masks in Indonesia is to
use a three-knots point with a minimum GCV value of 109,183. Thus, it can be concluded that with the R-sq of the best model of
69.952%, it means that the achievement variable for the second dose of vaccination and the total cases of COVID-19 cases affects
the level of mask compliance up to 69.952%, and the rest is influenced by other factors, each variable of which the achievement of
the second dose of vaccination and the total cases of COVID-19 provides a significant effect on the percentage of compliance using
masks. This research has contributed to a statistical study based on nonparametric spline regression modeling related to the factors
that affect the level of mask compliance in Indonesia that are influenced by other factors vaccines dose 2 and coronavirus cases which
previously did not exist. Recommendations from the research that have been presented at the end of the results and discussion section
can have implications for the government and the general public if carried out. However, similar statistical modeling is still needed
using other estimators in nonparametric regression so that a model that may be better than this result can be obtained.
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