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ABSTRACT

The study aimed to overview and analyze the relationship between nutritional status, physical activity
and pneumonia in a community in South Jakarta. We analyzed the secondary data from the 20162018
The Programme of Knock on Doors and Serve with Heart (Ketuk Pintu Layani Dengan Hati) (KPLDH)
census for the Tebet District in South Jakarta. The census involved 58,627 samples, which were divided
into three age groups: children <5 years old, adolescents, and adults. We measured the nutritional status
of children <5 years old using the Weight/Height Ratio (WHR) category (z-score), adolescents with
Body Mass Index (BMI)/age (z-score) and adults with BMI (kg/m?). Physical activity was measured for
adults and adolescent only and categorized as “routine” and “non-routine”. The highest prevalence of
pneumonia was found in samples with non-routine physical activity and in adults. Most of the adults who
had pneumonia were also had normal nutritional status. Adults with Chronic Energy Deficiency (CED)
and Severe CED (S-CED) had a higher risk of having pneumonia OR=8.465; 95% CI:5.478-13.081
for S-CED and OR=3.210; p<0.05; 95% CI:1.895-5.438 for CED respectively compared to those
with normal weight. Adults and adolescents with routine physical activity had a lower risk of having
pneumonia (OR=0.496; 95% CI:0.320-0.767). Further studies are also needed concerning the
relationship of pneumonia with other determinants such as socio-economic status, environmental issues,

and nutritent intake.
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INTRODUCTION

Pneumonia is a dangerous inflammatory
condition of the lungs that can cause death. The
prevalence of pneumonia increases along with
age, however an annual of 920 thousand child
deaths can be attributed to pneumonia (UNICEF
2016; McAllister 2019). In Indonesia, the 2018
estimated number of pneumonia-related deaths in
children under the age of five was 19 thousand
cases (UNICEF 2018). The national capital, DKI
Jakarta was one of the seven provinces with the
highest number of pneumonia cases (Kemenkes
2013). The prevalence of people with pneumonia
in DKI Jakarta is around 2.3% which is higher
than the national prevalence (2%).

The emergence of pneumonia can be
caused by poor nutritional status and low physical
activity (Nurnajiah 2016; Pape 2016). Children
and adults suffering from malnutrition are more
susceptible to infection than those with good

nutritional status (Nurnajiah 2016; Tongo 2017).
Lack of protein in people with malnutrition
can cause thymus atrophy, which disrupts the
T cell production. This in turn also disrupts
the antibodies as humoral immunity. Lack of
protein can also lead to the lack of certain kinds
of micronutrients (Darwin 2006; Cripps 2008;
Nurnajiah 2016).

On the other hand, low physical activity is
associated with an increased risk of developing
respiratory infections and acute pneumonia (Pape
2016; Sato 2016). Almost half (47.8%) of the
DKI Jakarta population had low physical activity
level (Kemenkes 2018). This has increased from
44.2% in the previous national survey (Kemenkes
2013).

The DKI Jakarta Provincial Health Office
has taken a family approach in developing
a program called The Programme of Knock
on Doors and Serve with Heart (Ketuk Pintu
Layani Dengan Hati) (KPLDH). This health
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service program aims to restore the concept of
community support for health promotion and
prevention activities. The KPLDH started with
household level data collection on 12 indicators
of a healthy family, family planning data and
Riskesdas data (PERGUB 2016). The KLPLDH
analysis showed high prevalence of pneumonia in
Tebet community in South Jakarta. Thus, based
on the above-mentioned associations between
nutritional status, physical activity level with
pneumonia the researchers were interested in
exploring these associations in the community of
Tebet, in South Jakarta.

METHODS

Design, location, and time

This study was a secondary data analysis
of the KPLDH family data survey conducted in
Tebet District, South Jakarta from January 2016—
December 2018.

Sampling

The survey population were 233,237 people
who resided in Tebet sub district for more than 5
years in 2016-2018 (BPS Jaksel 2018). A total
of 82 thousand (35.16%) of the population were
surveyed, however 23,373 of the respondents
dropped out from the study. Subsequently, we
analyzed the remaining data from 58,627 subjects.

Data collection

The KPLDH survey was done door to
door where the enumerators brought weight and
height/length scales of the same brand for each
team. They came to eight villages, where one team
collected data from up to ten thousand subjects
from each village. Data obtained for this study
included the characteristics of the respondents,
their physical activity, and the nutritional status
of the children, adolescents and adults in the
households.

Data analysis

The subjects were grouped based on
sex and age. The age groups were: children <5
years old, adolescents (9—18 years old) and adults
(19-66 years old). Physical activity data was taken
only for adolescent and adult respondents and
categorized into routine and non-routine. Routine
physical activity was defined as conducting
physical activity more than five days a week.
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The nutritional status of children <5 years
old was measured based on Weight/Height
Ratio (WHR) category (z-score). Whereas the
nutritional status of adolescents was measured
using BMI/age (z-score) and BMI (kg/m?) for
adults aged 19—66 years. These are the standard
categories of nutritional status according to
the Decree of the Ministry of Health Indonesia
Anthropometry 2010 (Kemenkes 2010).

The statistical analysis was performed
using the SAS software. The Univariate analysis
was used to describe the distribution of age,
gender, nutritional status, physical activity and
pneumonia. Chi-square test was conducted
to identify the relationship between physical
activity and pneumonia, and nutritional status
(children <5 years old, adolescents and adults)
and pneumonia. A significance was set at p-value
of 0.05).

RESULTS AND DISCUSSION

Subject characteristics,
physical activity

The study subjects were mostly adult
(73.60%), followed by adolescents (21.01%)
and under-fives (5.39%). The male and female
subjects was of equal number (Table 1). The
nutritional statuses for the children <5 years
old and adolescents were categorized as normal
(55.34% and 66.10%) respectively. While for
adults almost half (48.32%) were in the normal
category (Table 2).

Despite the fact that most of the subjects
aged <5 years old had normal body weight, we
found that almost a quarter (24.03%) of all subjects
were underweight or severely-underweight. The
prevalence of severe underweight was 12.95%,
while the national prevalence was 10.2% in
2018 and 12.1% in 2013 report (Kemenkes
2018; Kemenkes 2013). On the other hand, the
prevalence of overweight in this age group was
20.64% and this is above the national prevalence
(11.8% in 2013 and 8% in 2018). This indicates
that Tebet had a higher prevalence of under-fives
who were severely-underweight and overweight
compared to the national prevalence both based
on the 2018 and 2013 national prevalence in the
same age group.

For the adolescents and adults, overweight
and obesity were a more common nutrition issue.
The prevalence of obesity and overweight in

nutritional status,
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Table 1. Subject distribution based on age and sex

Characteristics Total
n %

Age

Under five years 2,951 5.39

Adolescents 11,490 21.01

Adults 40,242 73.59
Sex

Female 27,620 50.51

Man 27,063 49.49

adolescent was 30.32% and it was 42.19% in
adult. While the prevalence of Chronic Energy
Deficiency (CED) and severe CED in adolescent
was 3.58% and 9.5% in adult. In addition to the
overweight and obesity prevalence, the majority
of subjects (78.28%) had non-routine physical
activity (Table 2). This finding is in line with the
Kemenkes (2018) research results, indicating a
high number of low physical activity (44.70%) in
the DKI Jakarta.

Pneumonia

There were 408 subjects with pneumonia
in the study; 13 children (0.44%); 34 adolescents
(0.30%) and 157 adults (0.39%). The nutritional
status of the adolescents and adults who had
pneumonia was mostly in the normal weight
category. The prevalence of pneumonia in
adolescent and adult with normal nutrition status
were 0.19% and 12.9% respectively. However,
in adult we found 54 subjects with pneumonia
who had severe and Chronic Energy Deficiency
(CED). This is in line with Dobner and Kaser's
research (2018), which states that adolescents and
adults living in developing countries tend to be at
risk of developing infectious diseases, especially
pneumonia, if they are severely underweight.

The relationship between nutritional status,
physical activity and pneumonia

Adult with Severe Chronic Energy
Eeficiency (S-CED) had a statistically significant
risk of having pneumonia (OR=8.465; p<0.05;
95% CI:5.478-13.081) compared to those with
normal weight. We also found that underweight
adults (CED) also had a higher risk of suffering
from pneumonia (OR=3.210; p<0.05; 95%
CI:1.895-5.438) compared to adults with normal
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weight, although the risk was lower than the
S-CED (Table 2). Thus, adult with low nutritional
status, indicated by S-CED and CED had an
increased risk of having pneumonia compared to
adults with normal nutritional status. These results
are consistent with previous studies showing that
pneumonia was more commonly found in adults
with malnutrition (Dobner & Kaser 2018; Tongo
2017).

Malnutrition can reduce the strength of the
abdominal muscles and diaphragm during the
process of respiration, resulting in the impaired
ventilation function in the respiratory tract, so
that the ability to expel phlegm is disrupted and
exudates accumulate in the bronchi. Disruption
of this expectoration process will aggravate the
condition and can cause bronchopneumonia
(Arisman 2010; Adriani 2012).

Patients with malnutrition also showed
a decrease in IgA levels, where IgA serves to
protect the upper respiratory tract from infection
by pathogenic organisms. Therefore, a decrease
in IgA levels results in a decrease in the immune
system of the airways, exacerbating the degree of
respiratory tract infection (Rodriguez 2011).

In addition, lack of protein in malnutrition
can lead to thymus atrophy, disrupting the T cell
production as well as the antibody production as
humoral immunity. Furthermore, lack of protein
can also leads to micronutrients deficiency
including vitamin A, vitamin E, vitamin B6,
vitamin C, folate, zinc, iron, copper and selenium.
The deficiency of these micronutrients results in
decreasing antibody formation (Darwin 2006;
Cripps 2008; Nurnajiah 2016).

When comparing between non-routine
physical activity and routine physical activity
amongst adult and adolescent, we found that
physical activity lowers the odd of having
pneumonia (OR=0.496; p<0.05; 95% CI:0.320—
0.767). This shows that people who routinely
performed physical activities will be 50% less
likely to develop pneumonia compared to people
who do not routinely engage in physical activity.
This finding is in accordance to Katzmarzyk 's
research (2015), which shows that people who
had low physical activity are at risk of developing
respiratory  infections compared to those
who often exercise. In addition, low physical
activity is associated with an increased risk of
the recurrence of contracting respiratory tract
infections (Tomatala 2019). Doing exercise is
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Table 2. Subject distribution based on physical activity, nutritional status and pneumonia

. Total Pneumonia
Variables OR p 95% CI
n % n %
Physical activity
Non-routine 42,806 78.28 174  0.318 - - - -
Routine 11,877 21.72 30 0.101 0496 0.002 0320 0.767
Children body mass index
Severe-underweight 382 12.95 4 0.136  0.553 0.577 0.069 4.436
Underweight 327 11.08 7 0.237 0.643 0.677 0.080  5.155
Normal™ 1,633 55.34 2 0.068 - - - -
Overweight 609 20.64 0 0.000 1.011 0987 0.268  3.823
Adolescents body mass index
Severe-underweight 275 2.39 0 0.000 - - - -
Underweight 137 1.19 2 0.017 2.567 0.358  0.344 19.171
Normal™ 7,595  66.10 22 0.191 - - - -
Overweight 1,776  15.46 2 0.017 0.411 0228 0.096 1.748
Obese 1,707  14.86 8 0.070 1.718 0.191  0.764  3.865
Adults body mass index
Severe —underweight (S-CED) 1,621 4.03 35 0.087 8465 0.000 5478 13.081
Underweight (CED)* 2,202 5.47 19 0.047 3.210 0.000 1.895 5438
Normal™ 19,444 48.32 52 0.129 - - - -
Overweight 7,612 18.92 25  0.062 1215 0425 0.753 1959
Obese 9,363  23.27 26 0.065 1.016 0.944 0.635 1.629

“Underweight or Chronic Energy Deficiency (CED); *“Normal as standard on measurement

one way to maintain the immune system, optimal
physical activity will help boost the immune by
increasing the blood flow to the brain during
activities (James et al. 2008).

However, we found conflicting evidence
regarding the associations between nutritional
status and pneumonia in children under the age
of five (p>0.05; OR=0.553; 95% CI:0.069—
4.436) and adolescents (p>0.05; OR=2.567; 95%
CI:0.344-19.171). Several studies also found
no significant correlation between nutritional
status and pneumonia in children (Rachmawati
2013; Widayat 2014; Pramono & Purwati
2018). However, Rohimah et.al/ (2015) and Saha
et.al (2016) showed that infectious diseases in
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children were related to the low weight for age
and nutritional status (weight/age). This evidence
however, does not indicate that malnutrition is not
an important factor for developing pneumonia in
children and adolescent. Hence, this evidence
suggests that there are many other factors that
more strongly associated to pneumonia in
children and adolescent in our study area thus in
need of further study.

The strength of this study was the use of
big data from the KPLDH family data survey.
Meanwhile, its limitations were that the data was
only for limited variables such as the nutritional
statuses of children 0—5 years old, adolescents
aged 9—18 years old, and adults aged 19—66 years
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old, as well as physical activity data for only
adolescences and adults.

CONCLUSION

This study revealed that in Indonesian urban
area, there was a high prevalence of pneumonia
found in adults and underweight was significantly
associated with higher risk of pneumonia. In
addition, routine physical activity was associated
with lower risk of pneumonia in adults and
adolescents. This study suggests the need to
encourage people to attain normal nutritional
status and increase their physical activity to curb
the rise pneumonia in urban communities. This
can be achieved by conducting massive health
promotion program. Further studies are also
needed concerning the relationship of pneumonia
with other determinants such as socio-economic
status, environmental issues, and nutritional
intake.
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