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ABSTRACT

BACKGROUND: The World Health Organization (WHO) has acknowledged the
importance of maternal care and listed it as part of its Millennium Development goals
(WHO, 2002). The Maternity unit of the Job Shimankana Tabane (JST) Hospital,
situated in the Rustenburg city (regarded as the fastest growing city within South

Africa) is burdened with increasing number of patients for the last few years with
resultant increased resource utilisation. However, there is no systematic study done
to describe this situation. The above mentioned scenario necessitates this study to
assess the operational cost of the Obstetrics Unit in relation to caseload, profile of
patients, and resource utilization.

AIM: To determine the operational costs within the Obstetrics Unit of the JST
Hospital in terms of caseload, profile of patients, and resource utilization
METHODOLOGY: Cross sectional study design was used for this study.

Retrospective record review was done and information extracted from various
sources of hospital information system. No primary data was collected for this study.
Setting of this study was the Obstetrics unit at Job Shimankana Tabane Hospital
situated within Rustenburg city of Bojanala District in North West Province. Data was
collected on various variables that are relevant to the function of women health
services and resource utilization in Obstetrics unit of this Hospital.

Results: Obstetric unit of Job Shimankana hospital experienced high caseload due to
patient bypassing primary health care service points including district hospitals with
highest number being seen afterhours; and due to inappropriate referrals from
clinics. Analysis of profile of these patients showed 93% being Africans, 90%
unemployed; and 70% being single. Hospital obstetric unit operational costs amount
to just over R1.3 million with 57% accounted for by goods and services and human
resource accounting for the remaining 43%. The average was R7, 717.75, which is
very high.

Conclusion: The operational cost of this obstetric unit was found to be very high and
guality may have been compromised due to increased caseload, leading to low

length of stay.



TABLE OF CONTENT

DECLARATION ...ttt ettt ettt ettt en ettt en e en e i
DEDICATION ...ttt ettt ee et i
ACKNOWLEDGEMENT ...ttt ettt ettt e e et es et s et en et ese et es e s enenenas iviv
ABSTRACT ettt e ettt ettt ettt et e es et et e e st e s e s et en e ee s eneer e wv
TABLE OF CONTENT ..ttt eeee ettt ettt e et e e es e neennes Vivi
LIST OF FIGURES ......eeteeeeteeeeeeeeeeee e e et s e e e s et ee e e e nee e s, ixix
LIST OF TABLES ...ttt ettt e e teee et eeeeeseeees ettt es e eseesene et eseesesees s et ese e eneeseneenns X%
GLOSSARY OF TERMS ...ttt eeeeeeeeeeeeeeee et eseeees et esees st esesteses e eseseeseeeeseneeeoe. Xixi
LIST OF ABBREVIATIONS ......evieeteeeeeeeeeeeeeee e eeeee et e oo, Xiisit
CHAPTER L oottt ettt ettt ettt s et n e 11
INTRODUCTION ...ttt eee e eeeeee st eeeeseet s es e et e ees s et eeeseee et eeeeseeeeseeeeseeeenen, 11
1.1 BACKGROUND INFORMATION ...oovieieeeeeeeeseeeeseeseeeseeeeeseseeeeseeeeseeseneenns 11
1.2 JUSTIFICATION FOR THE STUDY ...ouivieeeeieeeeeeeeteeeeeeeeeeeeeeeeeee s 11
1.3 RESEARCH QUESTION ...ooeeieieeeeeeeteeeeeeeeeeeeee et eeeseeeeeeseseseeeneseenees 22
1.4 STUDY OBJIECTIVES . ...omieeieeeeeeeeeeeeeseeeeseeeeeeseeeeseeseeeeseeeseeseseeeeseseseeeseeens 22
1.4.1 BROAD OBIECTIVE ...oeivieeeeeeeeeeeeeeeeeeeeeeeeeeseeeseeeseeeeet e eeeeeenons 22
1.4.2  SPECIFIC OBIECTIVES ....ovieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesseseeeeeeeeeeeeno. 22

1.5 SUBSEQUENT CHAPTERS ....cviuitieeeeeeeeeeeeeseeeeeeees e eeseeeeseeeen s etensennnas 3
CHAPTER 2 ..ottt ettt ettt ettt st enees 44
LITERATURE REVIEW. ....oooeeeoteeeeeeeeeeeeeeeeeeeeeeseeeseeees e esseeseeesesessseseeseseeeseseesens 44
2.1  MATERNAL HEALTH SERVICES .....ovivieeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeseeeeeeeeeeon. 44
2.2 MATERNAL MORBIDITY AND MORTALITY AS DETERMINANT OF
HEALTH OUTCOMES ..ottt eesesees e ee e eene s e s eeen e 55
2.3 MEASURING MATERNITY HEALTH SERVICES.......oovieeeieeeeseeeeeresenn. 77
2.4 RESOURCE UTILISATION AND ITS IMPACT ON MATERNITY HEALTH
SERVICES ...ttt ettt et et e et e e et s et e e, 88
2.5 THE ECONOMICS OF THE MATERNITY SERVICES ....c.ovvivvereeereeenn. 99
CHAPTER 3 .ottt ettt et e sttt e e e e s e e et e eee et e eeeeenes 1212
METHODOLOGY ....oeveeeeeeeeeeeeeee e ee e eee et en e eee e ees e en et enene 1212
3.1 STUDY DESIGN ...oveieeeeeeeeeeeeeeeeeeeeeeeee e e eee e e e eees e s s ees s s eneeneens 1212

vi



3.2 STUDY SETTING ..ottt 1212

3.3 STUDY POPULATION ...ttt e e e eeenns 1313
3.4 SAMPLE ..o 1314
3.5 DATAMANAGEMENT ..ot 1414
3.5.1 VARIABLES. ... ..o 1414
3.5.2 STUDY INSTRUMENT ...ooiiiiiii e 1616
3.5.3 DATA COLLECTION ...ccoiiiiiiiiiiiccreii e 1634
3.5.4 DATAANALYSIS ... 173+
3.5.5  PILOT STUDY ..ottt 1737
3.5.6 ETHICAL CONSIDERATIONS ......coiiiiiiiiii e 1737
CHAPTER 4 .o 1919
RESULTS e 1919
4.1 THE CASELOAD OF PATIENTS ATTENDING OBSTETRICS UNIT ..... 1949
4.2 THE PROFILE OF PATIENTS ..o 2020
421 AGE .. 2020
4.2.2  ETHNICITY oo 2121
4.2.3 MARITAL STATUS ... e 2121
424 EMPLOYMENT STATUS ... 2222
425 MEDICAL AID....oiiiiiieiiiii et 2222
4.2.6 PLACE OF RESIDENCE .......ccooiiiiiiiiii e 2323
4.2.7 MODE OF TRANSPORT ....ouiiiiiiiiiiiiiii e 2424
4.2.8 REFERRAL ..oooii e 2424
4.2.9 OBSTETRIC PROFILE........oiiiiiiiiiiiiei e 2525
4.3 THE RESOURCE UTILIZATION IN THE OBSTETRICS UNIT DURING THE
STUDY PERIOD. ...t 2724
4.3.1 HUMAN RESOURCES.........coiiiiiiiiiiiii e 2727
4.3.2 PHARMARCY ..ot 2828
4.3.3 LABORATORY ..ot 2929
4.3.4 BLOOD AND BLOOD PRODUCTS.......ciiiiiieiiiiiiiiii e 3030
4.35 RADIOLOGY ..ottt 3131
4.3.6 STORES ... 3232
4.3.7 SUMMARY OF RESOURCES UTILIZATION.....cccvvviiiiiiiiiiiiiiiiiinn, 3333

Vi



CHAPTER S e e e 3434

DISCUSSION ...ttt eeetee et e et ee et ee et es et et et s et es et ese et s eee e et en et eneees 3434
5.1 INTRODUCTION.......iuitieeeeeeeeeeeeeeeeee e e e eeeee s neenes 3434
5.2 DESCRIPTION OF THE CASELOAD OF PATIENTS ATTENDING
OBSTETRICS UNIT 1ottt ee et e e et e s e e eees e es s s e s e s eeaeseens 3434
5.3 DETERMINATION OF THE PROFILE OF PATIENTS ATTENDING
OBSTETRICS UNIT DURING THE STUDY PERIOD .....c.oviuveieeeeeeeeeererees 3535
5.4 DETERMINATION OF THE RESOURCE UTILIZATION IN THE
OBSTETRICS UNIT DURING THE STUDY PERIOD ....ovveveeeeeeeeeeeeeeeseeeens 3737

CHAPTER B .ottt et et e et et e et e s e s ee et e s e s e e s e et e ees e s e s eeeenens 3838

CONCLUSIONS AND RECOMMENDATIONS .......ovuerveeeeeeeeeeeeeeeeeeeeeeeeeeneeon. 3838
6.1 CONCLUSIONS RELATED TO THE AIMS OF THE STUDY ................. 3838

6.1.1 DESCRIPTION OF THE CASELOAD OF PATIENTS ATTENDING
OBSTETRICS UNIT ..ottt et eeeeeeeeee e eeees et eeeeseeeeseeees e seeees e sseneeeoe. 3838
6.1.2 DETERMINATION OF THE PROFILE OF PATIENTS ATTENDING
OBSTETRICS UNIT ..ottt ettt e e, 3939
6.1.3 DETERMINATION OF THE RESOURCE UTILIZATION IN THE
OBSTETRICS UNIT DURING THE STUDY PERIOD .....coiveveeeeeeeeseeeene. 3939
6.2  LIMITATIONS OF THE STUDY ..oovoieeeeieeeeeeeeeeeeeeeseeeeeeeeeseeseseeseseeseseenens 4040
6.3 RECOMMENDATIONS .....o.oviteieeteeeeeeeereeeeeseeeseseseeeseeseseeseseseseeseneennes 4040
6.3.1  FOLLOW UP ..ottt een e 4040
6.3.2 FUTURE RESEARCH ....oooviieeeeeeeeeeeeeeee e e eeeeee s eees e eseneens 4141
6.4 SUMMARY AND CONCLUSIONS .....oooveiveieeeeeeeeeeeeeeeeeseeseeseeeseeeeseseeneens 4141

REFERENCES. ...ttt eeeee ettt et e et eee e eee et ee et s st ese ettt ese et es e en st en et eneee 4242

APPENDICES ..ottt ettt e et e et e e e et e e, 11

APPENDIX A: ETHICS CLEARANCE CERTIFICATE AND LETTERS OF

PERMISSION ...ttt ettt ee e e eeee et ee et es e eeeeeeesesee e eseeeseeseseeeeseeeeseeeseeeesens 11

APPENDIX B: DATA COLLECTION TOOLS ....vovveeeeeeeee et eeee e, 11

viii



LIST OF FIGURES

Figure 3.1 Bojanala DIStriCE .........coouuuuiiiiiie e 1313
Figure 4.1 Number of patients admitted ..............cccooeiiiiiiiiiiicii e, 2020
Figure 4.2 DisStribution Of AQE .....c.oviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeee e 2121
Figure 4.3 Length Of StAY.......ccoviiiiiiiiiiiiiiiiiiieeeeeeeeeeeeee e 2727



LIST OF TABLES

Table 3.1 Relevant objectives and study variables ............cccccevviiiiiiiecieeeeeiinn, 1415
Table 3.2 List Of INSIIUMENTS .....uuiii e e e 1616
Table 4.1 Case [0ad ..........i i e 1949
Table 4.2 EtNNICITY ..o 2121
Table 4.3 Marital status of the SUDJECES .........cccooiiiiiiiiii e, 2222
Table 4.4 Employment status of the subjects...........ccccooviiiiiiiiiii e, 2222
Table 4.5 Medical aid status of the SUDJECES............cooeeiieiieii 2222
Table 4.6 Place Of reSIAENCE ........ccovviiiii e e 2323
Table 4.7 Mode Of tranSPOIt .......cccceiiiieiice e e e e 2424
Table 4.8 Source of referral...........ooouiiiiiiiiii e 2424
Table 4.9 Parity of the SUDJECTS ......ccooeieeeeeeee 2525
Table 4.10 Booking status of the SUDJeCtS..........cooooeeiii e, 2525
Table 4.11 Diagnosis on admission for antepartum patients................cccceeevvvnnnnn. 2626
Table 4.12 Mode Of AEIIVEIY ......coe i 2626
Table 4.13 Human resources utilized during this period..............cccccoeeiiiee. 2828
Table 4.14 Pharmaceutical products used during this period...............cccoeeeeeeen. 2929
Table 4.15 Laboratory tests done during this period ............cccceeeiie, 30360
Table 4.16 Blood and blood products used during this period................ccccevvvnnnn. 3131
Table 4.17 Radiological investigations done during this period..............cccccvvvunen.. 3232
Table 4.18 General Stores materials used during this period..................c.oeeeee. 3232
Table 4.19 Summary of resources utilized during this period................coeeeeeeen. 3333



GLOSSARY OF TERMS

District Hospital is the hospital that provide level one or primary health care services

through general medical practitioners,

District Health system is government model that seeks to integrate health services

through decentralization within district,

Health Sub-district is a small division which is demarcated by different municipal

locality that forms part of the district

Inappropriate hospital admission: It can be defined as an admission that does not

result in any significant benefit for the patient, or which results in benefit which could
have been obtained at a lower level of care (Eriksen ,1999)

Levels of care (level 1, 2, 3) are different levels of hospital care with level one

(primary) offering primary health care, followed by level two (secondary) which is
specialist led and finally level three (tertiary is highly specialised clinical services
which are complex and expensive.

Patient Days Equivalent: Patient Day Equivalent (PDE), where 1 in-patient day = 3

outpatient visits.
Regional Hospital is the hospital that provides specialist led level two services with at

least two specialists per discipline.

Private patients are those patients who bring along the general practitioner or

specialist’s referral letter to state hospital.
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CHAPTER 1
INTRODUCTION

The purpose of this study was to determine the operational costs within the
Obstetrics Unit in a regional hospital in the North West Province in terms of
caseload, profile of patients, and resource utilization. This introductory chapter will
cover the background to the study, statement of the problem, its aims and objectives

and an outline of subsequent chapters.

11 BACKGROUND INFORMATION

The Job Shimankana Tabane (JST) Hospital is the only regional hospital within the
Bojanala district in the North West Province. The Hospital rendered following
specialist services: internal medicine, orthopaedics, surgery, obstetrics and
gynaecology, emergency services, and allied support services (such as radiology,
and pharmacy). In addition, the Hospital renders some primary health care services
like family planning. The number of patients who visited the Hospital has increased
over last few years due to rapid growth of the Rustenburg city. The problem is worse
in the Obstetrics and Gynaecology Unit as this is the only public hospital in the
District which offers service at this level. As a result of that, the hospital operates
consistently operated at more than 100% bed occupancy rate for past two years in

comparison to provincial norm of 85%..
1.2 JUSTIFICATION FOR THE STUDY
Record review indicate and increased number of maternity patients that visited JST

Hospital Obstetric unit, leading to shortage of beds in the Unit and increasing
mortality and morbidity. (Table 1.1).



It is anticipated that the over-crowding of the wards leads to over-expenditure at the
Obstetrics Unit of the Hospital. However, no systematic study has been done to
understand the impact of increase caseload on operational cost of the Unit. It is
expected that this study would be able to address that gap in knowledge. The study
will hopefully assist the Hospital with a better understanding of the impact of
increased case load on the operation cost of the Unit.

1.3 RESEARCH QUESTION

What was the effect of case load on the operating costs of the Obstetrics unit of the
JST Hospital?

1.4 STUDY OBJECTIVES

141 BROAD OBJECTIVE

To determine the operational costs within the Obstetrics Unit of the JST Hospital in

terms of caseload, profile of patients, and resource utilization

1.4.2 SPECIFIC OBJECTIVES

1. To describe the caseload of patients attending Obstetrics Unit during 2008/2009
financial year

2. To determine the profile of patients attending Obstetrics Unit during the study
period

3. To determine the resource utilization in the Obstetrics Unit during the study

period.



15 SUBSEQUENT CHAPTERS

So far, the background to the research has been discussed. Then, research question
and objectives were defined in this first chapter. A brief outline of following chapters

is described below.

Chapter Two: Literature Review: The purpose of the literature review is to review
pertinent literature and to discuss concepts related to the operational costs within
Hospital Obstetrics Units in terms of caseload, profile of patients, and resource

utilization.

Chapter Three: Research Methodology: This chapter describes the research
methodology, study design, setting and scope and data management techniques
used in this study.

Chapter Four: Presentation of Results: This chapter deals with an analysis of the

data collected for this study relating to its aims and objectives.

Chapter Five: Discussion: The findings from the review of the literature are
incorporated in this chapter with the results obtained from the analysis in order to

address the aims and objectives of the study.

Chapter Six: Conclusions and Recommendations: This constitutes the last
chapter of the report and derives conclusions from the research related to the
objectives of this study, makes recommendations and advocates areas for future
research in the field of the operational costs within a Hospital Obstetrics Unit in a

regional hospital setting.



CHAPTER 2
LITERATURE REVIEW

In this chapter, relevant literatures into operational costs within a Hospital Obstetrics
Unit in terms of caseload, profile of patients, and resource utilization with particular
reference to public hospitals are discussed. In addition to published literature,

information from various unpublished sources is also reviewed.

2.1 MATERNAL HEALTH SERVICES

The World Health Organization (WHO) has acknowledged the importance of
maternal care and listed it as part of its Millennium Development goals (WHO, 2002).
In South Africa, women’s health services has been identified as one of the critical
focus area that has been elevated and monitored by the National Health
Department, through various initiatives such as saving mothers programme
(NCCEMD, 2008; Department of Health, 2010). In South Africa, the majority of
women’s health and maternity services form a part of primary health care and district
health system, whereas the other levels of services look after the complicated cases
(Blaauw and Penn-Kekana, 2010). However, most of the gynaecological services

have been referred to the regional, tertiary and central hospitals.

For many years, obstetricians measured the quality of their service by mortality
statistics (such as maternal mortality in the middle of the twentieth century, and
subsequently perinatal mortality). International comparison of clinical obstetric care
relies heavily on Maternal Mortality Rate (MMR) data. For example, the MMR in
parts of Africa is as high as 1000 per 100,000 live births. However, MMR cannot be a
reliable indicator for maternity services in the perspective of hospital management
and service delivery to patients. Therefore, other indicators should be developed to
measure maternal health services. For example, workloads and resource utilization
in maternity services is perceived to have an impact on clinical services. Although
inappropriate admissions increase workload and resource utilization, they are not

captured in clinical indicators such as MMR. Although MMR is an important impact



indicator, there is a need to use other indicators (input, process and output

indicators) for measuring maternal health services.

2.2 MATERNAL MORBIDITY AND MORTALITY AS DETERMINANT OF
HEALTH OUTCOMES

Notwithstanding decades of global and national efforts, child birth remains a high risk
event for too many women and their newborn children in developing countries
(Starrs, 2006). Minimizing maternal and newborn deaths in under-resourced
countries is obviously a huge challenge. Pregnancy-related death remains the
health indicator with the greatest disparity between the developed and developing
countries (Ronsmans and Graham, 2006). To a large extent, the building blocks of a
functioning health system, finances, and conveniently located primary health care
facilities are present in South Africa. NCCEMD 92008) stated “We need to build on
this foundation and ensure proper implementation of financial protection, improved
management of health facilities, and continued training of health personnel so that
qguality health care is provided”. However, this did not translate to reduction in

maternal mortality in South Africa.

The most widely quoted figure for MMR in South Africa is still 150 per 100 000 live
births, obtained from the 1998 South Africa Demographic and Health Survey
(Department of Health, 1998). This estimate is thus now very out of date. However, it
is the estimate closest to 1990 and therefore provides a baseline for MDG 5. A 75%
reduction from 150 would equate to an MMR of 38 per 100 000 live births in 2015.
Despite the questionable validity of the baseline, 38 deaths per 100 000 is now
commonly cited as the MDG 5 target for South Africa. There is no comparable data
on MMR available after that from SADHS done in 1998 (Blaauw and Penn-Kekana,
1998). Blaauw and Penn-Kekana, (1998) summarised most of the recent local MMR

sources and estimates (Figure 2.1).
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Figure 2.1 MMR estimates in South Africa

The National Committee for Confidential Enquiry into Maternal Deaths (NCCEMD)
produced four reports since its establishment by National Department of
Health(NCCEMD, 2008). The report stated the top five causes of maternal mortality
in the 2005-2007 triennium remained non-pregnancy-related infections (43.7%),
mainly due to AIDS, hypertension (15.7%), obstetric haemorrhage (12.4%),
pregnancy-related sepsis (9%) and pre-existing maternal disease (6%). The mortality
rate of HIV-positive women was nearly ten times the rate of HIV-negative women,
but preventable direct obstetric causes made up a significant proportion of deaths in
both groups. Between a quarter and half of maternal deaths in national audits have
an avoidable health-system factor contributing to these deaths. They had made
important recommendations in these four reports which remained unchanged over
the last decades (NCCEMD, 2008). Over the decades, the Department of health had
taken multiple initiatives for improvement of maternal health based on these

recommendations. But it has little impact on reduction of MMR probably due to



suboptimum implementation of high-impact interventions (Chopra, Daviaud,
Pattinson, et al, 2009).

The NCCEMD (2008) reported that there was a significant increase in MMR at Level
2 hospitals (49% in 2002-2004; and 57% in 2005-2007), whereas there is decrease
in MMR in Level 1 hospitals during the same period. Filippi, Ronsmans, Campbell,
et al (2006) suggested adoption of health facility based adoption of a set of core
strategy of intra-partum care to improve maternal health. Based on increasing MMR
in Level 2 hospitals, there may be a need to develop hospital-specific strategy based

on the identified factors of maternal death in that institution.

2.3 MEASURING MATERNITY HEALTH SERVICES

Measuring maternity health services in a hospital setting can include indicators such
as hospital bed occupancy, length of stay, staff to patient ratio, and resource
utilization (such as patient day equivalent). These indicators should be linked with
the clinical indicators such as MMR for a comprehensive evaluation of maternity

services.

Hospital beds represent a valuable resource in healthcare provision and their
efficient use is an integral part of good hospital management. The pattern of bed
occupancy is a common measure used to assess the efficiency of hospital bed

management.

Bed occupancy rate reflects the relation between demand and supply (Moustafa and
El Din, 2006). Achieving high efficiency in hospital bed operations is an important
aim of hospital management. Fluctuations in hospital occupancy rates have
important effects on hospital costs and efficient use of staff. Hospital bed occupancy
rates have often been considered a measure of the efficiency of hospital operations
because empty beds do not generate revenue while increasing hospital costs
(Moustafa and EIl Din, 2006). However, it does not measure quality of care offered in

a clinical unit.



2.4 RESOURCE UTILISATION AND ITS IMPACT ON MATERNITY HEALTH
SERVICES

Resource utilization in obstetric services depends on various factors such as: (a)
levels of care (b) appropriateness of admission (c) decision of clinicians. The most
important determinant of resource utilization is bed occupancy, level of care and
length of stay. In the majority of cases, both inappropriate admissions and the costs
of hospital stays are the results of decisions made by clinicians, who are not directly
responsible for managing expenditure of a hospital (Eriksen, Kristiansen, Nord, et al,
1999). For example, an unnecessary admission may expose patients to iatrogenic

harm and thereby, waste resources (Jankowski , 1993).

Admission to the hospital is expensive and often causes a major disruption to a
woman's life. It is extremely inefficient to admit patients simply to ensure that the
appropriate investigations are organised and checked (Nicolaides, Soothill, Ajayi, et
al, 2001).

A number of studies have been conducted around the area of admission rates and
causes of both inappropriate and appropriate admissions. If variation in admission
rates cannot be accounted for by differences in patient morbidity or by artefacts in
data, then questions arise regarding equity of access to hospital care,
appropriateness of hospital referrals and admissions, and effectiveness of primary
care (Reid, Cook, and Majeed, 1999). Eriksen, et al (1999) suggested that an
‘inappropriate hospital admission' did not result in any significant benefit for the
patient, or which resulted in benefit which could have been obtained at a lower level
of care In addition, it increases caseload and increased resource utilization.
O'Donnell (2000) suggested on the other hand that an ‘appropriate referral’ must
also be necessary for the individual patient, timely in the course of the disease to

provide efficient and effective clinical services.



In some instances, health facilities deny care to patients as cost saving measures.
Eriksen, et al (1999) postulated that denial of care for inappropriate admissions in
health facilities might save costs without sacrificing health benefits. However, the
resultant impact of this deprivation may affect admission rates directly through
increased morbidity, or indirectly through later presentation resulting in more acute
symptoms requiring admission and increasing cost to treat complications linked to
delayed admission (Reid et. al, 1999).

Other implications of inappropriate admissions and increase case load are mounting
pressure on hospital beds and shortage of staff. Shortage of beds has resulted in
hospitals having to arrange beds on the floor for patients to sleep (Irin, 2008). Even
in developed countries like the USA, it was found that many Massachusetts
hospitals, particularly academic medical centres, are so full during the week that
patients can wait 10 or more hours for beds before getting a room and a regular bed
(Irin, 2008).

Human theory predicts that errors occur more often when systems are stressed by
constraining resources such as an overcrowded hospital. (Sprivulis, et al, 2006; Irin,
2008). In addition, it also resulted in poor patient satisfaction. For example, in the UK
mothers are found to deliver on the NHS' conveyor belts system with beds being
used for more than one birth a day in some maternity units. The experiences of
childbirth for many women in these Units are blighted by lack of beds, showers and
toilets (Hope, 2008). However no study has been done in South Africa to understand
the impact of increasing case load on service delivery and operational cost of South
African public hospitals. In view of that it is felt necessary to do systematic evaluation

of the function of Obstetrics unit of this Hospital to measure its operational cost.
2.5 THE ECONOMICS OF THE MATERNITY SERVICES
The largest single source of health care costs is hospitals, which account for close to

40% of all health care expenditures. Maternity care is a significant user of resources

in public hospital systems (Homer, et al, 2001). Economic analyses of maternity



services seem to have been a low priority. An economic analysis of maternity
services in a hospital can provide valuable information regarding efficient utilisation
of resources (Thompson and Fetter, 1963). It is assumed that every admission to the
hospital is a random occurrence that is independent of every other admission. This
eliminates scheduled admissions and waiting lists for nonemergency elective
admissions. Twaddle and Young (1998) called for more research in this area,
especially as scarce resources in public health care systems should be used

efficiently.

In maternity units, operating costs are difficult to isolate as it is free in South Africa.
However, operating costs of any units in a hospital can at least be inferred from

available data that direct costs per day (Basu, Croce, Porazzi, et al, 2010).

In the absence of information related to operating cost, hospital managers, often
employ simpler approach in planning bed capacity, relying primarily on target
occupancy levels. Target occupancy levels, which may vary by clinical services
within a given hospital, are assumed to reflect capacity levels that achieve an
appropriate balance of costs and patient days (Green, 2002; Green, 2005).

The operating cost of a hospital is found to be influenced by (a) size of the hospital
(bed capacity) as measured by its average daily census, (b) bed occupancy rate

and (c) levels of care (Thompson and Fetter, 1963; Geller and Yochmowitz, 1975).

Interestingly, operating costs in maternity units are found to be proportionally higher
for smaller hospitals. In addition, their ability to recover cost is also poor in
comparison to bigger hospitals (Thompson and Fetter, 1963; Geller and
Yochmowitz, 1975)

Thompson and Fetter (1963) found that the following factors influenced the bed
occupancy rate: (a) size of institutions (smaller institutions tend to have a lower
occupancy than the larger institutions) (b) the average length of stay and (c) the

supply of beds relative to the demand. What is probably true is that hospitals are a
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“mixed” system, responding in part to several random demands, and in part to some
level of schedulable demand. Basu et al (2010) suggested that hospital managers
should not only consider operating cost but also other factors such as number of
patients, levels of patients, clinical outcomes, clinical governance, organisational
efficiency, and organisational culture, which might play a significant influence on
operational cost. They suggested a stepwise approach based on proper planning
and a context analysis should be used for successful implementation of this type of

activity in a public hospital setting.

In a study done in India, it was found average expenditure for normal vaginal delivery
and caesarean delivery was US$ 370.70 and US$ 1,331.10 (Dhar, Nagpal, Sinha, et
al, 2009). However, hospitals cannot always able to recover the operating costs from
patients. For example, in India, average maternal care expenditure for a normal
delivery at a public sector facility was INR 717 ($16) in the poorest decile which was
higher than the average annual capacity to pay in the same decile, leading to almost
81% women from this decile giving birth at home (Bonu, Bhushan, Rani, et al, 2009).
This resulted in higher maternal mortality and morbidity among the poorest quintiles
(Filippi, et al, 2006).

As a result of that, many countries (such as South Africa) made maternal health
services free (Republic of South Africa, 1994). However, free maternity services still
imposes large out-of-pocket expenditures (such as travelling) on patients (Khan,
2005). A study done in North West Province found sub-optimal utilization of
antenatal health services probably due to inefficient antenatal health services in the
area (Pretorius and Greeff, 2004). Therefore, it is important to look at operational
cost as a part of service improvement not for cost-minimization. Hopefully, this study
would be able to combine the use of maternity services as well as link that with

operational cost of the Unit.
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CHAPTER 3
METHODOLOGY

The methodology for this study was selected on the basis of its aims and objectives.
In this chapter the following were discussed: setting, scope, and study design and

research tools.

3.1 STUDY DESIGN

This was a cross-sectional study based on retrospective record review.

3.2 STUDY SETTING

The setting of the study was the different sections of the Obstetrics Unit within the
JST Hospital. This study was based on retrospective analysis of routinely collected

data and no primary data were collected for this study.

BOJANALA DISTRICT

The Hospital is situated in the Bojanala District in the North West Province (Figure

3.1) and it is the only regional hospital in that District. The Hospital receives referral
from four district hospitals in the Bojanala District.
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Figure 3.1 Bojanala District
3.3 STUDY POPULATION

The participants that were included in the study are

e  Objectives 1 and 2: Records of patients who were admitted in the Obstetrics
Unit during the period 2008/2009 (April 2008 to March 2009)

e  Objective 3: (a) For material resources: Hospital records from Finance
Department (National Health Laboratory Services, National Blood services, and
consumables), Radiology Unit, and Pharmacy department during the study
period. (b) For Human resources: Hospital records from the Human Resource

Department for the staff worked at the Obstetrics Unit during the study period.

3.4 SAMPLE

13



A week was randomly sampled within 2008/2009 (which has no public holiday).

e Objectives 1 and 2: Records of all patients (n=179) who received service at
Obstetrics Unit during that week were included.

e  Objective 3: (a) Material resources: The hospital records of all goods and
services (National Health Laboratory Services, National Blood services,
consumables), Radiology Unit, Pharmacy department) were used to identify the
items that were used during that week. (b) Human resources: Hospital records
from Human resource department were used to identify staffs that worked

during in the Obstetrics unit during the study period.

3.5 DATA MANAGEMENT

3.5.1 VARIABLES

Variables that were used with their indicators highlighting what will be measured with

each variable for each objective are listed as Table 3.1 below:

Table 3.1 Relevant objectives and study variables
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Objective

Variables

Indicators

Objective 1

Caseload

Total number of admitted patients
Number of patients admitted per day

Objective 2

Patient profile

Age

Ethnicity

Gravidity

Occupation (employed/ Unemployed)

Medical aid/Income level

Referral (GP/ Clinic/ CHC/ district hospital/ Self)
Transport (Walking/ public/ private/ Ambulance)
Arrival time (During or After working-hours)
Length of stay

Booking status (Booked/ unbooked)

Diagnosis on admission

Mode of delivery (Normal / Caesarean section)

Objective 3

Material

resources

Number and costs of store items used

Number and costs of blood and blood products used

Number and costs of pharmaceutical items used

Number and costs of laboratory tests performed

Number and costs of radiological investigations

performed

Human

resources

Number of staff per category

Unit and total cost for salary

Information from NHLS, Blood bank, Pharmacy and Radiology unit were used to

determine costs of laboratory tests, blood products, radiological investigations and

pharmaceutical items respectively.

Pharmaceutical products and goods from Stores were counted at the beginning of
the Study (Stockg) and at the end of the study (Stockg). In addition any Stock

received during the study period was recorded (Stockp (von- sun))-

Total stocks used during the study period were calculated as:

Stocke - Stocky + Stockpvion- sun)
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Human resource cost was calculated from the records of the Human resource

Department and Obstetric Unit duty roster.

Unit HR costs=

Mid-point of Annual Salary of each category

52

Total HR Cost = ZWeekIy salary for each category of staff

3.5.2

STUDY INSTRUMENT

Data Collection Tools that was used to collect data from different sources for each

objective are listed in the Table 3.2. These MS Excel based tools were designed for

this study to extract data from different sources mentioned above.

Table 3.2 List of Instruments

Objectives

Study Instruments

Source

1

Tool 1

DHIS/Maternity Register

2

Tool 2

PAAB printouts

Discharge summaries

Tool 3

Financial Report

Maximum and Minimum stock control sheets
DHIS

NHLS

Blood bank

Radiology

Pharmacy

Human resource Department records

3.5.3

DATA COLLECTION
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Data for this study (case load and patient profile) are routinely collected as a part of
its accreditation process with Council for Health Accreditation in Southern Africa
(COHSASA) and National Department of Health’s Office of Standard Compliance.
Financial information is routinely collected for audit purpose. No primary data was
collected specifically for this study. Data from various sources was extracted (Table
3.2).

354 DATA ANALYSIS

The data captured in the MS excel based data collection tools were analysed with
NCSS statistical software (NCSS, 2007). Following descriptive statistics was
reported:

e Continuous variables with normal distribution: mean and standard deviation

e Other continuous variables: median and inter-quartile range, and

¢ Nominal and ordinal variables: proportion and range.

3.5.5 PILOT STUDY

The study was piloted in one ward of the Medical Unit in the JST Hospital so as to
assess the accuracy of the data instruments and also to ensure that, the researcher
familiarizes himself with the tools to be used.

3.5.6 ETHICAL CONSIDERATIONS

Permission for conducting research and accessing documents was sought and
received from the head of the department of the North West Provincial Department
of Health. The study was also approved by the A submission was made to the
Human Research Ethics Committee (Medical) of the University of the Witwatersrand
(M090560). Confidentiality and anonymity was maintained through usage of codes
all the time for collection, capturing, and reporting of the information. Data collected
and captured onto excel spreadsheet was saved on the external hard drive with
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safety pin code encryption to ensure further confidentiality.
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CHAPTER 4
RESULTS

The results obtained from the analysis of data are described in this chapter.

4.1 THE CASELOAD OF PATIENTS ATTENDING OBSTETRICS UNIT

A total of 179 patients were seen and admitted into the Obstetric unit of this hospital
during the study period (Table 4.1). The highest numbers of 33 patients were

admitted on Sunday followed by 29 and 28 on Saturday and Monday respectively.

Table 4.1 Case load

Days | No. of patients Pregnancy Working hours
admitted Ante-partum Intra-partum Durl_ng Aftgr
working working
Hours Hours
Mon 28 14 14 17 11
Wed 21 13 08 9 1
Fri 26 10 16 6 20
Sun 33 7 26 15 18
TOTAL 179 54 125 73 106

The majority of patients were admitted after working-hours (106/179, 59%) (Figure
4.1). Working hours is defined as 7:00 to 16:00 hours from Monday to Friday (except
public holidays.
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Figure 4.1 Number of patients admitted

Among the 179 patients, 125 patients were admitted for delivery (125/179, 69.8%),
the rest of them (54/179, 30.2%) were admitted for ante-partum problems.

4.2 THE PROFILE OF PATIENTS
The following variables were measured: age, ethnicity, gravidity and parity, marital
status, mode of delivery, diagnosis, referral and socioeconomic factors like

occupation, mode of transport, place of residence, medical aid an