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Variable Numbe %
Deaths per week (mean) (Y) 7.73 -
Gender (X)
Female (Ref.) 235 32.0
Male 499 68.0

Age (years) (Xp)

< 15 (Ref)) 8 1.1
15-30 6 0.8
30-45 51 6.9
45-60 224 30.5
60— 75 323 44.0

>=75 122 16.6
Stay in Hospital in days (mean) (X3) 6.70 --
Respirator used (X)
Not used (Ref.) 410 55.8
Bipap 115 15.7
Cipap 209 285
Travel case (Xs)
Not traveling (Ref.) 728 99.2
Travel 6 0.8

% of Oxygen in the Blood (mean) (Xe)

Chronic disease (X)

Not suffering (ref.) 48 6.5
Diabetes 178 24.2

Heart Failure 38 5.2
Stroke 38 5.2

Heart Attack 44 6.0
High blood pressure 54 7.4
Asthma 48 6.5

More than one disease 218 29.7
Other diseases 68 9.3
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0 otherwise
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X25 =
otherwise
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0 otherwise
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1 if the dead had diabetes
X72 =
otherwise
if the dead heart failure
X73 =
otherwise
if the dead had a stroke
X754 =
otherwise
1 if the dead had heart attack
X75 =
otherwise
1 if the dead had high blood pressure
X76 =
otherwise
1 if the dead had asthma
X77 =
otherwise
if the dead had more than disease
X78 =
otherwise
1 if the dead had other diseases
X79 =
0 otherwise
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H;: The number of deaths does not follow a Poisson distribution
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bl 2aal Goulgy aaygi Ailas Basal (SIS aaye liidl 3(2) sl

Deaths Observed Freq. Poisson Prob. Expected Freq. Chi-Sq.
<=3 6 0.051277 4.8713 0.26150
4 4 0.065824 6.2533 0.81195

5 5 0.101577 9.6498 2.24055

6 13 0.130625 12.4093 0.02811

7 16 0.143982 13.6783 0.39409

8 14 0.138867 13.1923 0.04945

9 16 0.119052 11.3099 1.94493
10 7 0.091858 8.7265 0.34158
11 4 0.064432 6.1211 0.73499
12 7 0.041429 3.9357 2.38575
>=13 3 0.051078 4.8524 0.70716
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Abstract

This research deals with the study of the partial hierarchical Poisson regression model (with a random
intercept), where this model is one of the most important models widely applied in analyzing data that
is characterized by the fact that the observations take a hierarchical form. Where it the full maximum
likelihood (FML) method is used to estimate the model parameters. The model was applied to the
covid-9 deaths in Mosul city, were recorded during the period (1/1/202 - 1/9/2021), where four major
hospitals in the city were selected to represent the group of second level of data (Ibn Sina Hospital, Al
Salam Hospital, Shifa Hospital, General Mosul Hospital).

The research found the adequate of the model for this type of data, as it was found that there are some
factors that contribute to the increase in the number of deaths in the epidemic, such as the advanced age
of the patient, the length of stay in the hospital, the percentage of oxygen in the patient's blood, in
addition to the incidence of some chronic diseases such as asthma. The study recommended a more in-
depth study of other types of these models, and the use of other estimation methods, in addition to
paying attention to the methods of data recording by the city health department.

Keywords: hierarchical Poisson regression model with random intercept, full maximum likelihood
method, intraclass correlation coefficient, fixed and random effects
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