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Trends of Respiratory Rate Change Among
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ABSTRACT Obijective: To analyze the trends and determinants of
changes in respiratory rate and multivariate decomposition over
time among under-five pneumonia patients. Material and Met-
hods: Poisson (Log-based) decomposition analysis technique was
used for analysis of factors contributing to the recent changes.
STATA 14 was employed for data management and analyses. All
calculations presented in this paper were weighted for the sampling
technique and non-response. Results: The medical cards of 453
pediatric pneumonia patients out of 1572 pediatric pneumonia
patients have been reviewed and all of these 453 patients were
hospitalized at least for six days. Among respiratory rate of
pneumonia patients decreased from 59 on average from Day 1 to 51
on average in Day 3 and 41 on average in Day 6. The
decomposition analysis indicated that 13% of the overall change in
respiratory rate was due to difference in patients’ characteristics.
Changes in the composition of young pneumonia patients’
characteristics according to body temperature, treatment type,
weather, vomiting history and cough were the major sources of this
decrease. The remaining 87% of the decrease in respiratory rate
was due to difference in coefficients. Most importantly, the
decrease was due to change in respiratory rate change among the
fully immunized (55%) and exclusively breast-fed (39%).
Conclusion: Respiratory rate change among pediatric pneumonia
patients has showed a remarkable decrease over the three consecu-
tive measures. Programmatic interventions targeting body tempera-
ture, body weight, vomiting history, immunization status, breast-
feeding type and family disease history would help to maintain the
decreasing trend in respiratory rate change.

Keywords: Respiratory rate; pneumonia; under-five children and
multivariate decomposition

OZET Amac: Bes yasimn altindaki pnémoni hastalarinda solunum
hizindaki zaman i¢indeki egilimleri ve belirleyicilerini ve ¢ok
degiskenli dekompozisyonunu incelemek. Gere¢ ve Yontemler:
Son degisikliklere katkida bulunan faktérleri incelemek igin
Poisson (log-dayali) dekompozisyon analizi teknigi kullanildi.
Verilerin yonetilmesi ve analizi igin STATA 14 kullanildi. Bu
makalede sunulan tiim hesaplamalar 6rnekleme teknigi ve yanit
vermeme i¢in agirliklandirilmistir. Bulgular: Toplam 1572
pediatrik pnémoni hastasi iginden 453’iiniin tibbi kayitlar1 gézden
gecirildi ve bu 453 hastanin hepsi en az alti giin hastanede
yatmisti. Hastalarin solunum hiz1 birinci giin 59 iken tgiinci giin
51, altinci giin 41°e diisti. Dekompozisyon analizi solunum
hizindaki tiim degisikliklerin %13 {iniin hasta 6zelliklerine bagl
oldugunu gosterdi. Viicut sicakligi, tedavi tipi, hava, kusma
oykiisii ve oksiiriik bu azalmanin baslica kaynaklariydi. Solunum
hizindaki geriye kalan %87°lik azalma katsayilardaki farkliliklara
bagliydi. En 6nemlisi, solunum hizindaki degisiklige bagh azalma
tam asili (%55) ve tamamen anne siitilyle beslenenlerde (%39)
idi. Sonu¢: Pediatrik pnémoni hastalarinda solunum hizi
degisiklikleri ti¢ ardigik 6l¢iim arasinda belirgin azalma gosterdi.
Viicut sicakligini, viicut agirhigmi, kusma Oykiisiini, asilanma
durumunu, anne siitiiyle beslenme durumunu ve ailede hastalik
Oykisiinii hedefleyen girisimler solunum hizi degisimindeki
azalma egilimini siirdirmeye yardime1 olacaktir.

Anahtar kelimeler: Solunum hizi; pnémoni; bes yasin atindaki
cocuklar ve ¢ok degiskenli dekompozisyon
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Respiratory complaints make up the single largest group of disorders about which families seek medical
attention and also account for 30% of acute medical pediatric admissions to the hospital.* Acute respiratory
rate is one of the major causes of morbidity and mortality throughout the world. Acute respiratory rate refers
to an extremely high number of breaths per minute with corresponding age categories for pneumonia in-
fected children. The contribution of acute and chronic respiratory rate on pneumonia infected children to-
wards school absenteeism and family disturbance is very great but difficult to quantify. Of children hospital-
ized/inpatient with high respiratory rate per minute, a high proportion of them have pneumonia as the main
diagnosis.2 Pneumonia is the term used to describe inflammation of the lung and its severity is increased
whenever the respiratory rate or pulse rate becomes fast. Pneumonia is a common illness that affects millions
of people each year globally.3# At the point when an individual has pneumonia, the alveoli in the lungs are
loaded up with secretion and liquid, which makes breathing agonizing (respiratory tract infection) and limit
oxygen inhaled. Whenever, the breathing rate per minute increased, the pain becomes fatal. In children,
pneumonia with high respiratory rates per minute, is the most important single cause of child mortality glob-
ally.2 It is estimated that approximately 2 million children die each year due to pneumonia in developing
countries.® Global reports show that the number of childhood deaths in developing countries particularly in
Sub-Saharan Africa is still unacceptably high.®

In Ethiopia, pneumonia with high respiratory rate is a main single sickness slaughtering under-five
years old. It is evaluated that 8,000 kids passed on because of pneumonia every year which adds to 20 per-
cent of all reasons for deaths slaughtering more than 40,000 under-five years old consistently.” These deaths
are effectively preventable and treatable through straightforward and financially savvy medications. Immu-
nization, great sustenance, restrictive bosom nourishing, suitable integral sustaining and hand washing are
among the preventive while, organization of anti-infection agents are among the remedial strategies which
can extend the life of youngsters.”

Pneumonia affects all age groups. However, it has been observed that certain groups of people are at a
more risk of developing the disease than others. A number of studies have been done on risk factors for acute
respiratory rates in pneumonia patients and found that severity of acute reparatory rate in pneumonia patients
is affected by environmental and social factors such as parental smoking, nutritional status, socio-economic
factors, number of siblings under-five years of age in the household, lack of basic health services (vaccina-
tion status), lack of awareness and other associated factors like overcrowding.£® A sound youngster has
numerous regular guards that shield its lungs from pneumonia. Immune suppressions due to other co-
infections are important risk factors for high respiratory rate per minute in pneumonia-related mortality and
morbidity. Infants, children and elders experiencing ailments, for example, Acquired Immuno Deficiency
Syndrome (AIDS), measles or jungle fever are likewise bound to create pneumonia with high respiratory rate
per minute.*’

Thusly, the target/objective of this investigation was to recognize hazard factors for high respiratory
rates per minute in pneumonia infected children of under-five years of age. The scarcity of researches con-
ducted in this area makes this study vital. The result of current investigation helps to have further informa-
tion for predictors of the variable of interest and this in turn helps in making easy diagnosis of pneumonia in
children of under-five years of age. Since, infants cannot express their feelings, the result is also important
for parents and care providers in identifying cases of high respiratory rates in pneumonia infected children of
under-five years of age.

I MATERIAL AND METHODS

Study design and settings: Institutional based longitudinal retrospective study design was employed
among pneumonia patients at Felege-Hiwot Teaching and Specialized Hospital, Amhara region, north-west
Ethiopia. The investigation was led from July 01, 2016 to June 30, 2018. The hospital is the largest health
facility in the region, which has been located with elevation of about 1,800 meter or 5,906 feet above sea
level and serving for more than 400 pneumonia case patients per week.
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Sample size and selection procedures: Sample observations/records were determined using single
proportion formula with the following assumptions: estimated proportion of pneumonia patients 60% (p =
0.60), 95% Cl: (Za» = 1.96), and a 5% margin of error (d = 0.05).2% The final sample size was therefore,
453 pneumonia patients selected randomly using probability sampling which is stratified sampling, by con-
sidering place of residence as strata. The investigation used secondary data, collected by well-trained health
service providers.

Quality of data: The nature of the information was constrained by information controllers from
pediatric emergency department, at the specialized and teaching hospital. The data extraction tools as well as
factors remembered for the examination were tried for consistency of comprehension and their fulfilment of
information things on 45 patients selected randomly. Vital corrections were made on the last information as-
sortment sheet.

Inclusion criteria: Pneumonia infected patients of under-five years of age and who had more than sixty
breaths in each minute for children whose ages were less than two months, more than 50 breaths in a minute
for child patient whose ages were months and more than forty breaths in a minute for those child patient
whose ages were years were included under current investigation.** The study included patients under-five
years of age visited the hospital repeatedly from July 01, 2016 to June 30, 2018 for pneumonia cases. Pa-
tients had visiting times because of pneumonia for getting treatment from the hospital in the study period.z
Hence, the investigation included those patients who had at least two visits and some of the patients had
maximum of 14 visits. Patients visit the hospital for getting treatment related to pneumonia cases. The inves-
tigation didn’t included those patients whose ages were greater than five years and children whose ages were
under five years but had only one visits in the study period. This was done to have more observations on the
same individual repeatedly.

Variables included under investigation: The response or outcome variable for this study was number
of respiratory rate per minute in pneumonia patients of under-five years of age. The response variable was
count or discrete in nature.

The explanatory variables were sex (male, female), age in months, weight in kg, body temperature in
degree Celsius, residence area (urban, rural), family disease history: asthma (yes, no), tuberculosis (yes, no),
seasonal variation (autumn, spring, summer, winter), cough history (yes, no), previous disease history such
as: asthma (yes, no), tuberculosis (yes, no), malaria (yes, no), diarrhea (yes, no), vaccination history of the
child (yes, no), treatment type (amoxicillin, ampicilline, ceftriaxone, gentamicin, penicillin),vomiting status
(yes, no) breast feeding type: exclusive (B), complimentary (C), both (B and C), number of follow-ups (vis-
its) and number of waiting time in a hospital (being inpatient) in days.

STATISTICAL METHOD OF ANALYSIS

This study used trend analysis of respiratory rate change and multivariate decomposition for respiratory rate
change. The trend in respiratory rate measure was analysed by applying explanatory data analyses, classified
by gender, male-female, and for the selected socio-demographic factors (characteristics). The pattern was
inspected independently for the periods Day 1-Day 3, and Day 3-Day 6.

Statistical multivariate decomposition analysis of change in respiratory rate change was utilized to re-
spond to the significant research question of this study. The analysis was a multivariate regression decompo-
sition of the difference in respiratory rate change into two measures (Day 1 and Day 3 with Day 3 and Day
6). The reason for the multivariate decomposition investigation was to recognize the wellsprings of changes
in the respiratory rate for six day. Both changes in population composition and population behaviour related
to respiratory rate (effect) are important. This strategy is utilized for a few purposes in demography, eco-
nomical aspects, and different fields. The present study investigation focused on how respiratory rate
changes in under-five pneumonia patients’ characteristics and how these factors shape differences across
admitted as admitted days at different times. The technique utilizes the output from Poisson regression
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model to parcel out the observed difference in respiratory rate change into components. This difference can
be attributed to compositional changes between days (endowment or differences in characteristics) and to
changes in effects of the selected explanatory variables (i.e. differences in the coefficients due to changes in
population behaviour). Hence, the observed difference in respiratory rate change between different days is
additively decomposed into a characteristics (or endowments) component and a coefficient (or effects of
characteristics) component. STATA 14 was utilized for data on the board and examinations. During testing
of statistical importance or significance (95% confidence interim), complex inspecting methods were consid-
ered.

Algebraically multivariate decomposition equation for count models:

|
V)

— F(XAﬁA+10gRA) _ F(XBﬁB+lOgRB)
B Ra Rp

The characterstic component (Endowment):

Multivariate Decomposition

|
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- F(XABA'HOgRA) _ F(XBBA'HOgRB)
Ra Rp

E

The coefficient component (Coefficient):

C — F(XBBA'HOgRB) _ F(XBﬁA"'lOgRB)
Ry Rp

The portion that can be attributed to the change in multivariate decomposition or the prevalence of a set
of characters (referred to as the endowments portion, and represented by X, and Xj5), and the portion that
can be attributed to the change in the effect of these indicators (referred to as the coefficients portion, and

represented by B, and B =22

I RESULTS

The medical cards of 453 pediatric pneumonia patients have been reviewed out of 1572 pediatric pneumonia
patients and all of the 453 patients had visited the hospitalized at least twice, 45 patients were dropouts
because of death, change treatment site and for other reasons. Among these, 320 (70.6%) had 14 visiting
times, only 130 (28.7%) had 6 days being inpatient(admitted at each visiting times for treatment) in the hos-
pital for the study period; this is because of the severity of their illness and 84 (18.5%) patients were outpa-
tients(the cases were non-fatal). Out of the selected samples, 201 (44.37%) were females, 42 (9.3%) had pre-
vious asthma cases, 63 (13.9%) had previous diarrheal cases, 10 (2.2%) had previous malaria cases, 20
(4.4%) had tuberculosis and the remaining had no previous disease history. The vaccination history indicates
that, 350 (77.3%) of them were fully vaccinated and the rest were partially vaccinated or not vaccinated by
the World Health Organization (WHO) criteria. The feeding type category shows that 159 (35.1%) were ex-
clusively breast-fed (B), 24 (5.3%) had complementary feeding (C) and the had both exclusively breast-fed
(B) and complementary feeding (C).

From the treatment type, 40 (8.9%) cases were treated by Amoxicillin, 15 (3.4%) cases were treated by
Ampicillin, 184 (40.7%) cases were treated by Ceftriaxone, 25 (5.6%) cases were treated by Gentamicin,149
(32.9%) cases were treated by Penicillin, 34 (7.5%) cases were treated by both Gentamicin and Ampicillin, 4
(0.9%) cases were treated by both Gentamicin and Ceftriaxone.

The seasonal variation indicates that, 143 (31.6%) cases were treated in autumn,118 (26.1%) cases
were treated in summer, 81 (17.8%) cases were treated in spring and the remaining were treated in winter.
The vomiting status indicates that 132 (51.1%) cases had vomiting history. Of all the patients, 229
(50.6%) cases were from rural areas. Among the patients, 331 (73%) had cough history. Regarding family
disease history, 54 (11.9%) cases had history of asthma (Asm), 42 (9.3%) cases had history of tuberculosis
(TB) and the remaining had no disease history from their families. All the baseline results are summarized
in Table 1.
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TABLE 1: Baseline socio-demographic and clinical characteristics of the pneumonia patients (n=453).

Characteristics Levels Median (Q1, Q3) n (%)
Respiratory rate Quantitative 49.35(24,84)
Age in months Quantitative 13.91(6,48)
Weight in kg Quantitative 7.83(2,18)
Temperature (C°) Quantitative 37.1(38.5,40.4)
Female 201(44.4)
Sex
Male 252(55.6)
Asthma(Asm) 42(9.3)
Diarrhea(Dia) 63(13.9)
Previous disease history Malaria(Mal) 10(2.2)
Tuberculoses(TB) 20(4.4)
No 318(70.2)
Vaccination status ves 880(77.9)
No 103(22.7)
Exclusive Breast(B) 159(35.1)
Breast feeding Complementary(C) 24(5,3)
B&C 159(59.6)
Amoxicillin(Amo.) 40(8.9)
Ampicillin(Amp.) 15(3.4)
Ceftriaxone(Cef.) 184(40.7)
Treatment type Gentamicin(Gent.) 25(5.6)
Penicillin(Pen.) 149(32.9)
Gent.&Amp. 34(7.5)
Gent.&Cef. 4(0.9)
Autumn 143(31.6)
Summer 118(26.1)
Season of the year
Y Spring 81(17.8)
Winter 111(24.5)
Vomiting status Yes 282(51.1)
9 No 221(489)
. Rural 229(50.6)
Resid
eeidence Urban 224(49.4)
Yes 331(73)
Cough stat
ough STells No 122(27)
Asthma 54(11.9)
Family disease history Tuberculosis (TB) 42(9.3)
No 357(78.8)

Q1: Quartile one, Q3: Quartile three, n (%): Total number (percentage).

TRENDS IN RESPIRATORY RATE

Based on Table 2, the mean respiratory rate for child pneumonia patients at Day 1 were around 59 with
9.238 standard variation. Similarly, the mean respiratory rates of child pneumonia patients’ at Day 3 were 51
with 8.302 standard deviations. Lastly, the mean respiratory rates of child pneumonia patients’ at Day 6 were
41 with 6.867 standard variances.

Among pneumonia patients, respiratory rate decreased from 59 on average from Day 1 to 51 on average
in Day 3 and 41 on average in Day 6. Also, the standard deviation shows decreasing from 9.238 to 6.867 this
means the respiratory rate becomes more consistent when the number of days stayed in hospital increases.
The calculated skewness (shape parameter) shows that the data is statistically negative skewed for Day 1 and
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Day 3 means the minimum values are more frequent than the maximum; and positive skewed for Day 6
which means maximum values are more frequent than minimum by referring the mean value or generally the
normal distribution.

TABLE 2: Descriptive statistics for the response variable.

Smallest larger Average (Mean) Std. Skw.
Measure Value Value Value Std. Error Value Value Std. Error
Respiratory rate 32 84 58.67 434 9.038 207 115
Day 1
Respiratory rate 28 70 50.67 390 8.302 161 115
Day 3
EZ;‘EF‘“"W rate 2 60 4087 323 6.867 427 115

Std= Standard deviation; Skw= Skewness.

Based on Figure 1, in descriptive statistics, exploratory data analysis (EDA) is a technique to analyze
data sets to show their main patterns, regularly with visual techniques. A statistical model can be utilized or
not, however principally EDA is for seeing what the information can let us know past the conventional dis-
playing or speculation testing task. In this study to visualize the data we use mean profile analysis.

) average RR over previus disease
average RR over sex of patients history
70
‘g 60 - 80
2 50 -
o 4
% 20 % €0 =¢=—2asthma
= 80 _
§ 30 —9—female g 40 =—diharea
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o
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Length of styed day fig 1a length of stayed day  fig 1b

FIGURE 1a,b: Profile plot for sex and previous disease history.

The average number of respiratory rate for both males and females decreased in medium rate from Day
1 up to Day 6. The average number of respiratory rate for males was greater than average respiratory rate of
female at Day 1 and it becomes around equal at Day 6 (Figure 1a).

Also, the average number of respiratory rate for asthma, tuberculosis and patients without previous dis-
ease history decreased in medium rate from Day 1 up to Day 6; while the average respiratory rate for patients
with previous disease history diarrhoea seems unchanged from Day 1 up to Day 2, and decrease by medium
rate from Day 2 up to Day 6; similarly, the average respiratory rate for patients with previous disease history
malaria decreased in medium rate from Day 1 up to Day 4, seems unchanged from Day 4 up to Day 5 and
decreased by high rate from Day 5 up to Day 6. From the above graphs, we can say that there is between or
with interaction effects by sex (no parallel profile), between sex main effect (no equal level profiles and no
coincident profiles), and within sex main effects (no flatness profiles). Generally for the other categorical
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variables the graph looks like similar and it indicates that there is decreasing pattern through time stay in
hospital (Figure 1a,b).

DECOMPOSITION ANALYSIS

The Day 1 and Day 3 decomposition analysis shows that about 13.498% of the total percentage difference
of respiratory rate of pneumonia patients was because of change in characteristics (compositional factors).
Among the decomposition factors, a significant contribution to the positive difference in respiratory rate
change was associated with body temperature of the patient. Body temperature is the significant variable
for change in respiratory rate. Additionally, difference in respiratory rate change was related with varia-
tion of the treatment type under that treatment period and the change in the decomposition of treatment
type had a statistically significant effect for the change in count of pneumonia patients respiratory rate
(Table 3).

Upon tests for the role of compositional changes, 86.502% of the decrease in respiratory rate was attrib-
utable to various character effects. Factors including weight, vomiting history, and family disease history
show negative and significant change in respiratory rate. Similarly, immunization, breast-feeding show posi-
tive and significant change in respiratory rate. Other things being equal, about half of the change in respira-
tory rate in the within the first three days was due to a change in respiratory rate among the fully immunized
patients (Table 3).

TABLE 3: Multivariate decomposition of different characteristics at Day 1 to Day 3.

Day 1 Respiratory Rate-Day 3 Respiratory Rate

Endowment (E) Coefficient (C)
Respiratory Rate Coef. P>z Per Coef. P>z Per
Age 0 . 0 1.2028 0.184 15.035
Weight 0 . 0 -4.0065 0.059* -50.081
Temperature 1.165 0.001** 14.566 -3.8955 0.853 -48.694
Sex 0 . 0 -.26298 0.870 -3.2873
Previous Disease 0 . 0 1.1606 0.477 14.508
Immunized 0 . 0 4.4203 0.065* 55.253
Breastfeeding 0 . 0 3.1665 0.063* 39.582
Treatment type 011 0.013* 126 1.2737 0.177 15.921
Weather -.001 0.547 -.0053 -.80818 0.420 -10.102
Vomiting history -.069 0.220 -.864 -4.5783 0.005** -57.228
Resident 0 . 0 1.3048 0.402 16.31
Cough -.026 0.419 -.325 1.2529 0.694 15.661
Family disease history 0 . 0 -3.563 0.097* -44.537
Constant . . . 10.253 0.632 128.16
Total 13.498 86.502
* Significant at 0.1 (p<0.1)
** Significant at 0.05 (p<0.05)
*** Significant at 0.01 (p<0.01)

Coef.= Coefficient; P= p-value; z= Wald statistics; Per= Percent.

The Day 3 and Day 6 multivariate decomposition result show that about 7.602% of the total percentage
difference of respiratory rate of pneumonia patients was due to difference in characteristics (decomposition
factors). Among the decomposition factors, a remarkable effect to the difference in respiratory rate change
was related with the vomiting history under that treatment period and the decomposition of vomiting history
had a statistically significant effect for the change in count of pneumonia patients respiratory rate. Body
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temperature is a significant factor for change of respiratory rate. Thus an increase in the decomposition of
body temperature had a statistically significant effect for the change in count of pneumonia patients’ respira-
tory rate.

Additionally, compositional changes slightly decreased in their average respiratory rate under the de-
scriptive statistics result and decrease in the cough make negative effect and treatment types make a positive
contribution to decrease in respiratory rate.

After controlling for the role of compositional changes, 92.398% of the decrease in respiratory rate
was due to difference in the effects of characteristics in Day 3 and Day 6 follow-ups. Factors including
body temperature and treatment type showed positive and significant effect on observed change in respira-
tory rate and cough status showed negative and significant effect on observed change in respiratory rate
(Table 4).

TABLE 4: Multivariate decomposition of different characteristics at Day 3 to Day 6.

Day 3 Respiratory Rate-Day 6 Respiratory Rate

Endowment (E) Coefficient (C)
Respiratory Rate Coef. P>z per Coef. P>z Per
Age 0 . 0 -.37344 0.657 -3.8101
Weight 0 . 0 72333 0.710 7.3799
Temperature 1.157 0.001*** 11.804 53.797 0.015* 548.87
Sex 0 . 0 1.2847 0.387 13.107
Previous Disease 0 . 0 1.7689 0.239 18.048
Immunized 0 . 0 - 77291 0.722 -7.8858
Breastfeeding 0 . 0 2.066 0.190 21.079
Treatment type 0178 0.690 18114 1.5915 0.058* 16.238
Weather 0 . 0 1.3586 0.143 13.861
Vomiting history 515 0.007** 5.251 - 76412 0.546 -7.7961
Resident 0 . 0 -.99916 0.481 -10.194
Cough -.944 0.160 -9.635 -3.3468 0.037** -34.146
Family disease history 0 . 0 -.66263 0.738 -6.7606
Constant 0 . 0 -46.615 0.039 -475.59
Total 7.6024 92.398
* Significant at 0.1 (p<0.1)
** Significant at 0.05 (p<0.05)
*** Significant at 0.01 (p<0.01)

Coef.= Coefficient; P= p-value; z= Wald statistics; Per= Percent.

The Day 1 and Day 6 multivariate decomposition result show that about 8.599% of the total percentage
change of respiratory rate of child pneumonia patients was due to difference in characteristics (endowment).
Among the compositional factors, treatment type and body temperature had remarkable effect to the change
in respiratory rate change of the patient. Again, body temperature is an important variable for change of res-
piratory rate.

We find that differences in effects account for 86.502% of the decrease in respiratory rate was due
to difference in the effects of characteristics (coefficient), with differences in intercepts (baseline
logits). Factors including body temperature, breastfeeding, treatment type and vomiting status showed
positive and significant effect for the observed change in respiratory rate. Other things being equal,
about three folds of the change in respiratory rate in the within the first three days was due to a change
in respiratory rate among the variations in patients body temperature (Table 5).
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TABLE 5: Multivariate decomposition of different characteristics at Day 1 to Day 6.

Day 1 Respiratory Rate-Day 6 Respiratory Rate

Endowment (E) Coefficient (C)
Respiratory Rate Coef. P>z per Coef. P>z Per
Age 0 0 68411 0.432 3.843
Weight 0 . 0 -2.8359 0.162 -15.931
Temperature 2.428 0.001** 13.638 54.142 0.012* 304.15
Sex 0 0 1.1383 0.460 6.3943
Previous Disease 0 0 2.9394 0.058* 16.513
Immunized 0 0 3.1557 0.167 17.727
Breastfeeding 0 . 0 5.065 0.002"* 28.453
Treatment type 125 0.013* 69941 27733 0.001™* 15.579
Weather -.001 0.547 .00236 .72608 0.453 4.0788
Vomiting history -.339 0.221 1.9021 -4.2195 0.002*** -23.703
Resident 0 . 0 10616 0.943 59634
Cough -.682 0.423 -3.833 -2.8226 0.109 -15.856
Family disease history 0 0 -3.9199 0.057* -22.021
Constant 0 0 -40.662 0.067* -228.42
Total 8.599 91.401
* Significant at 0.1 (p<0.1)
** Significant at 0.05 (p<0.05)
*** Significant at 0.01 (p<0.01)

Coef.= Coefficient; P= p-value; z= Wald statistics; Per= Percent.

I DISCUSSION

The purpose of this paper was to show trends and to decompose for the progression of respiratory rate of
child pneumonia patients in Bahir Dar Felege-Hiwot referral hospital by using EDA and Multivariate
Decomposition for count data procedure. The study uses the hospital chart to collect data from January 01/
2016 up to December 30/ 2018 to identify some of the factors that are responsible for the progression.

This study proves that age in month of a patient has negative effect on being tachypneic. Age of a
patient naturally increases breathing per minute decreases naturally. But, age of a child patient over weight
of a child patient has positive effect on the respiratory rate of child pneumonia patients. This finding is con-
sistent with? and.>

This study found that temperature of a patient is another highly and statistically significant variable for
the progression of average number of respiratory rate of pediatric pneumonia patients. Temperature of a pe-
diatric pneumonia patient found to be having positive effect on the respiratory rate of a patient. This indi-
cates that fever of a patient is responsible for the average respiratory rate change. Similarly, weight of a
child, immunization status, breastfeeding type, and vomiting history were found to have statistically signifi-
cant effect on the respiratory rate of a patient. This finding is in line with the results reported by other litera-
tures® and.*’

I CONCLUSION

Respiratory rate change among pediatric pneumonia patients has shown a remarkable decrease over the
six days hospital stay. 13% of the overall change in respiratory rate over the hospitalization period was
due to difference in characteristics between Day-one and Day-three. Changes in the composition of body
temperature, treatment type and vomiting history were the major sources of the decrease in respiratory rate
in patients.
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The most (87%) of the decrease in respiratory rate was because of difference in pneumonia patients’ be-
haviour. Most notably, the decrease was due to difference in respiratory rate behaviour among the patients
with vomiting history and treatment type variation.

Special attention shall be given to patients who have body fever, vomiting history and treatment type
variation among child patient to stabilize patients’ status.

Limitation of study: This study is not without limitation. The present study has absence of secondary
data about nutrition type. There are time variant variables and we didn’t consider the effect. Further studies
that can fullfill these gaps need to determine the case for variation of respiratory rate of pneumonia patients
under-five years of age.
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