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ABSTRACT

Objectives:

Methodology:

Results:

Conclusions:

Key Words:

To determine the frequency and seasonal variations of respiratory

diseases in hospitalized patients. To evaluate five years performance of

Pulmonology unit, at a tertiary care hospital.

We conducted a five years (2011-2015) retrospective, descrip-

tive study at Pulmonology ward KTH, by retrieving data from ward admission

registers, excluding patients with pulmonary tuberculosis admitted in isolation

rooms. Patient's age, gender, diagnosis, outcome of discharge and length of

hospital stay were analyzed via SPSS-16. Performance of the unit was

assessed by calculating bed occupancy rate (BOR), bed turnover rates (BTR)

and average length of stay (ALOS) according to Pabon Lassographical model.

We enrolled a total of 6771 patients with mean age of 52 (±19) years,

among these females constituted 53%. The top 10 diagnoses in order of

decreasing frequency included COPD (31%), post TB lung fibrosis (17%),

pleural effusion (15%), asthma (7.3%), pneumothorax (3.98%), bronchiectasis

(3.96%),ILD (3.56%), pneumonia (3%), empyema (1.64%), and bronchogenic

carcinoma (0.89%). Admissions during winter months outnumbered the

summers significantly by 27 %( p < 0.01).Hospital performance parameters

(BOR 84%, BTR 58/year, ALOS 5.2 ( 3.41) of all the years from 2011-2015

constantly fell in the efficient zone (3) of Pabon Lasso model.

Obstructive airway diseases (COPD, asthma), post TB lung

fibrosis, pleural diseases (pleural effusion, pneumothorax) and infections

(pneumonia, empyema) were the major causes of hospitalization. The health

care services were overburdened during winter months. Performance of

Pulmonology unit remained persistently within the range of optimal functional-

ity.
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INTRODUCTION

Respiratory diseases represent a public health

challenge because of their frequency, economic

impact, morbidity and mortality in both industrialized

and developing countries. In England and Wales,

about 15% of all deaths occur due to respiratory

diseases, and of these about one third from chronic

obstructive pulmonary disease (COPD) alone.

Respiratory diseases were the third leading cause of

hospitalization and death, after cardiovascular

disease and cancer among Canadians in 1998-

1999and were responsible for 6.5% of all hospital

admissions in 1991-1992 in United Kingdom.

COPD, asthma, bronchiectasis, interstitial lung

diseases, pleural diseases and respiratory infections

are the most common causes of hospitalizations.

Seasonal variation in frequency and exacerbations of

various respiratory diseases have been documented

particularly for COPD, asthma and respiratory

infections but is generally an overlooked phenome-

non. It has important consequences in terms of poor

outcome and imposes a considerable burden on

already overloaded health care resources. Two large

multi-centre randomized controlled trials (TORCH and
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POET-COPD) have shown that apart from the tropics,

health care services come under pressure during

winter months partly because of increase in frequency

of COPD exacerbations.

Optimal utilization of health care services and

performance of hospitals and/or its subdivisions cab

be assessed by Pabon Lasso graphical model which

utilizes three important indices; Bed occupancy rate

(BOR), bed turnover rate (BTR) and average length of

stay (ALOS) at hospital. Bed occupancy rate shows

the actual utilization of indoor health facility for a given

period of time and bed turnover rate is a measure of

productivity of a hospital. These indices are also

useful to calculate cost allocation. WHO estimated

cost/bed/day was 666 rupees for Pakistan in 2013.

The aforementioned indicators not only reflect how

well the services are being utilized but also provide

necessary data of seasonal variations. By knowing

these indicators, we can suggest necessary manage-

rial measures to improve the quality of services and

prepare for the community requirement.

As no data is available in our set up, we planned this

study to determine the percentage of different

respiratory diseases in hospitalized patients, any

seasonal variation in rate of admissions and health

care resource utilization in terms of bed occupancy

rate, bed turnover rate, turnover interval and average

length of stay at hospital to find the pressure areas and

suggest allocation of resources.

The objectives of our study were to;

1. Determine the frequency and seasonal variations

of respiratory diseases in hospitalized patients.

2. Evaluate five years performance of Pulmonology

unit, at a tertiary care hospital.

We conducted a five year (2011-2015) retrospective,

descriptive study at Pulmonology ward Khyber

Teaching Hospital, Peshawar by retrieving data from

ward admission registers excluding patients with

pulmonary tuberculosis admitted in isolation rooms.

Patient's age, gender, diagnosis, outcome of dis-

charge and length of stay at hospital were the main

variables recorded and analyzed via SPSS-16.

Descriptive analysis was performed for sex, diagnosis

and outcome of discharge. Mean with standard

deviation was calculated for age and length of

hospital stay. Hospital performance indicators

represented by bed occupancy rate (BOR), bet

turnover rate (BTR) and turnover interval (TI), average

length of stay (ALOS) and mortality were calculated by

the following formulae and interpreted according to

Pabon lasso graphical model.

1. Bed occupancy rate (BOR): (ALOS × admissions /

number of beds × 365) × 100.

2. Bed turnover rate (BTR)= Total number of

discharges per year/average number of beds per year

3. Average length of stay (ALOS): Total length of stay

in days per year/total number of discharges per year

4. Turnover interval (TI) = (365/bed turnover rate)-

Average length of stay.

5. Mortality rate: Number of deaths divided by the

sum of numbers of discharges and deaths.

We enrolled a total of 6771 patients during a five year

period (2011-2015). Mean age of the patients was 52

(±19.3) years and females constituted53%.The top 10

diagnoses in order of decreasing frequency included

COPD (31%), post TB lung fibrosis (17%), pleural

effusion (15%), asthma (7.3%), pneumothorax

(3.98%), bronchiectasis (3.96%), ILD (3.56%),

pneumonia (3%), empyema (1.64%), bronchogenic

carcinoma (0.89%) as shown in figure 01. Admissions

during winter months (Dec to Feb) outnumbered the

summers (Jun to Aug) by 27%(P < 0.01) but other

seasonal changes were not uniform throughout the

years (figure 2). The pattern of winter peaks and

summer troughs in hospitalization was generally

constant from 2011-2015.An increase in admission

rate during winter months were noted in COPD,

asthma, brochiectasis and pneumonia as shown in

figure 03. Hospital performance parameters of all the

years from 2011-2015 constantly fell in the efficient

zone (3) of Pabon Lasso graphical model shown in

Figure 4. Average bed occupancy rate throughout the

year was 84% (winters 91%, summer 74%).The

average bed turnover rate was 58 times/year (winter

62/yr, summer 54/yr) as shown in table 01.Turnover

interval was 1.00 day and average length of stay at

hospital 5.2days (Table 01). ALOS ranged from 4.69

days in asthmatic patients to 6.1 days in

pneumothorax and empyema. The average mortality

was 6.4% and there was a significant correlation (p <

0.01) between length of stay and mortality

This study has demonstrated that obstructive airway

diseases were responsible for nearly one third of the

total hospital admissions. Literature shows that COPD

is the 4 leading cause of death in the world with an

estimated prevalence of about 6-14% in Pakistan.  A

marked increase (52%) was observed in COPD related
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hospitalizations during winter months (Dec to Feb) as

compared to summers (Jun to Aug). Similar higher

prevalence of winter peaks has been described by

large randomized controlled trials. The exact cause

of this increase is not known but is thought to be due

to increased viral infections, overcrowding, cold air

and survival of viruses in cold. There are many

causes of COPD exacerbations, many of these can be

modified by quitting smoking, yearly influenza

vaccination, adherence to treatment and proper

inhaler technique and education. Similarly, the

hospitalizations due to asthma attacks were more in

winters with additional peaks during May and

September probably associated with change in

weather and exposure to allergens.

The complication of previous pulmonary tuberculosis

(lung fibrosis)) was the second leading cause of

admissions. Tuberculosis is one of the major public

health problems in developing countries. Pakistan

ranks fifth amongst TB high-burden countries

worldwide. Late diagnosis and improper treatments

lead to preventable complications in these patients.

Pleural diseases including massive pleural effusions

(due to multi-factorial etiologies), pneumothorax

(primary and secondary) and empyema (bacterial and

tuberculous) collectively constituted 15% of total

admissions. The seasonal variations in hospitaliza-

tions were observed (i.e. peaks during May and

September) but the seasonal peaks were not constant

throughout the years.

The total numbers of admissions were 27% higher in

winters (BOR 91%, BTR 62/year) as compared to

summers (BOR 74% and BTR 54/year)suggesting an

overburden during winters; this was a constant

feature throughout the years with non-persistent

peaks during May and September. The winter peak

may be explained by increase in exacerbations of

COPD/Asthma and pneumonias during winter

seasons. A threefold increase in hospital visits during

winters has been described due to these three

conditions. The implication of this feature could be

managerial measures to make sure necessary

arrangements beforehand to improve the quality of

service during this period.

Measuring the performance of hospitals and its

subdivisions can be useful for policy makers and

managers who monitor the efficiency over time and

develop more efficient mechanisms to allocate scarce
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Figure 1:  Percentage of top 10 respiratory diseases in hospitalized patients.
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resources. Among the various approaches, Pabon

lasso graphical model designed in 1986 provides a

useful snapshot of the overall performance. It takes

into account three important indices of bed occu-

pancy rate (BOR), bed turnover rate (BTR) and

average length of stay (ALOS) at hospital to measure

the efficiency of a hospital.  These parameters can

differ in different specialties mainly because of the

nature of various disorders in addition to many other

factors. High BOR, High BTR and short hospital stays

suggest efficient utilization of health care resources.

The hospital performance is considered as optimal if

BOR is more than 70%, BTR > 50times/year and TI

(turnover interval) below 2days.

BOR exceeding 85% in acute care hospital has been

shown to be associated with problems in handling

both emergency and elective admissions in

UK.  Another study demonstrated that BOR more than

90% in acute care hospitals can expect regular bed
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Figure 2: Frequency of monthly admissions during five years from 2011-2015

Figure 3: Monthly changes in frequency of admissions due to different respiratory
diseases during five years (2011-2015)



shortages and periodic bed crises. Very high BOR

contributes significantly to nosocomial infections.

The average values for each of these capacity

utilization measures of our department were ALOS:

5.2 days, BOR: 84% and BTR: 58 times/year. The

average BOR was higher (91%) during winter months

as compared to summers (74%).The shortest length

of stay was observed in asthma because it is a quickly

reversible disease while pneumothorax and empyema

required longer stays most probably because of the

nature of these disorders. A statistically significant

association has been reported between the nature of

diseases and duration of stay. Different studies

conducted in Medicine wards show variable length of

stays i.e. 4.7, 5.4, and 8.4days. Different percent-

ages of BOR of chest disease hospitals/wards have

been reported abroad and locally ranging from 90% to

19%.

When these three indicators were put in Pabon Lasso

graphical Model, our department was constantly

located in zone 3.Thisimplies efficient utilization of

resources. Our higher bed occupancy rate of 91%

during winters may be alarming because it may be

affecting the quality of care during winter months. The

problem can be resolved by arranging more equipped

beds with the required resources. Another possible

solution could be early discharges but too

early/premature discharges may result in high re-

admission rate.
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Figure 4: Pulmonology unit performance indicators

Year Beds

(number)

Total

discharges

/yr

ALOS

(days)

BOR

(%)

BTR

(times/yr)

TI

(day)

Mortal ity

(%)

2011 23 1286 5.2 79.9 55.9 1.3 4.4

2012 23 1318 5.58 87.6 57.3 0.78 7.6

2013 23 1428 5.28 89.8 62.0 1.1 7.1

2014 23 1347 5.0 80.2 58.5 1.2 6.0

2015 23 1387 5.1 84.2 60.3 0.95 7.o

Average 23 1353 5.2 83.8 58.8 1.0 6.43

Table 1: Performance indicators summary statistics of Pulmonology Unit from 2011-2015
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CONCLUSION

LIMITATIONS
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