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ABSTRACT

Diagnosis is an important part of medical consultation that determines if the patient has
a medical anomaly. However, the diagnosis might fail to produce the right results
(diagnostic errors) hence leading to wrong intervention. Diagnostic errors are common
and are a global problem, which has been understudied. In the Philippines, diagnostic
errors were three times most likely to make pregnant women develop obstetric
complications. Kenya as one of the global countries, has a high annual maternal
mortality prevalence ratio of 362/100,000 live births, with Bungoma County exceeding
the national maternal mortality prevalence ratio of 382/100,000 live births annually.
Maternal mortality more often than not, a factor that arises from morbidity is fuelled by
diagnostic errors that required determination of its consequences on obstetric outcomes
in Bungoma County. Thus, this study investigated the diagnostic errors as predictors of
obstetric outcomes among post-natal women at level five hospitals in Bungoma County.
The study employed a cross-sectional research design which was hospital-based
(Bungoma and Webuye hospitals). Systematic sampling was used to obtain 384
respondents after proportionate allocation to each hospital, and purposive sampling to
select 8 health care workers as key informants. Data was collected using a structured
questionnaire and an interview guide. The pre-test was done with validity established
through crosschecking and reliability calculated using the Cronbach method (0.89).
Using a statistical package for social sciences version 25, descriptive and inferential
statistics was run where chi-square and odds ratio was used to determine the influence
between variables, significance and prediction. The study revealed a prevalence rate of
30.4% with delayed diagnosis accounting for 43.1%, missed 38.8%, absent diagnosis
27.5%, the wrong diagnosis 34.9%, misinterpretation of results24.1, unmatched 26.3%
and unnecessary investigation 9.3%. Variation between initial diagnosis and the final
diagnosis was 20.8% while diagnostic errors were significant predictors of obstetric
outcomes among post-natal mothers at level five Hospitals in Bungoma County with a
p-value of 0.045 at a significance of 5%(P=0.045<0.05). Demographic characteristics
showed no relationship with obstetric outcomes (P=0.54>0.05). Matched diagnostic
had no variations (N=327, M=1.00, SD=0.000); while unmatched diagnostic had
variations (N=327, M=1.82, SD=.384). There was a relationship between diagnostic
errors and obstetric outcome (y?> (1) = 251.86, p< .001). An association between
diagnostic error with unsafe obstetric outcomes was significant at the odds ratio of
2.03(OR 2.03, 95% CI 1.31-2.16). The study demonstrates that a correct diagnosis is a
viable strategy in preventing unsafe obstetric outcomes and by extension minimizing
morbidity and mortality among pregnant women. The study conclusions are that; the
prevalence of diagnostic errors is 30% and a variation between initial diagnosis and
final diagnosis does exist and affects pregnancy outcome. Diagnostic errors are
predictors of obstetric outcome, thus this study recommends building capacity for
diagnosis among medical health care workers and precise point of use diagnostic tools
were recommended.
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OPERATIONALIZATION OF TERMS

Correct diagnosis - The diagnosis that will match initial diagnosis and discharge

Diagnosis-

diagnosis that reflects the true status of disease of the patient
(matched diagnosis) presumptive (safe diagnostic management)
Identification of a problem (medical condition) that a client or

patient presents with using ICD-10 standard

Diagnostic error is similar to misdiagnosis: is an incorrect diagnosis (wrong initial

diagnosis) or misinterpretation after history, physical exam and
investigation and it may be incorrect, missed or delayed or

completely absent

Discharge diagnosis- is also called the final diagnosis. It is a problem identified made

that reflects the true disease status of the patient. Sometimes
discharge diagnosis is also called confirmatory. This diagnosis
is usually ascertained with the help of investigations, or second

opinion or through post mortem diagnosis (final diagnosis).

Incorrect diagnosis- It is a problem identified that does not reflect the true picture at

Initial diagnosis-

the time of making it. After matching the initial diagnosis and
discharge diagnosis, the diagnosis that does not match shall be
deemed incorrect (mismatched diagnosis) unsafe diagnostic
practice management

is also called provisional or presumed diagnosis. It is a problem

identified based on history, and clinical examination.
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Investigations-

Management-

Matched diagnosis-

Maternal morbidity:

Maternal Mortality:

as part of the management process is either imaging or laboratory
analysis of the patient or patient’s specimen in order to help
reveal the problem the patient has.

in this context, management is the attention given to mothers
from conception to 6weeks after delivery after identifying or her
problem that is aimed at alleviating the suffering. This includes
history, physical examination, investigations, treatment,
counselling, follow up, referral and informing the patient.
concurrence of initial (provisional) and final diagnosis (no
diagnostic error)

any pregnant mother, since conception in whom immediate
survival is threatened and who survives by chance or because of
hospital care she receives, could be informed of a complication,
for example, anaemia, neonatal death, premature births

Death of a mother due to pregnancy or pregnancy-related

conditions

Obstetric outcome: pregnancy outcome,

Post-natal mothers:

Problem:

6 weeks’ post-delivery mothers
is a condition whether physical, mental, spiritual or social that

affects an individual’s health

Safe outcomes (positive): results from treatment and investigations that are due to the

correct initial diagnosis or matched initial diagnosis and final

diagnosis (no complication)
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Standard diagnostic practice: is the standard procedure of identifying a problem of a
client or patient as prescribed by MOH in the standard operating
procedure manual.

Treatment: (intervention) is a service given to a patient that can be both
pharmaceutical and non-pharmaceutical in order to alleviate the
problem (condition) after identification

Unmatched diagnosis- non-concurrence between initial and final diagnosis (diagnostic
error)

Unsafe outcome: (negative) also called adverse outcomes result from treatment and
investigations that are due to incorrect (a mismatched initial and
final diagnosis that may be prolonged hospital stay, unnecessary
investigations, wrong and or delayed referral, complications, and
mortality, reduced morale, and morbidity

Variations- inconsistencies between initial diagnosis and final (discharge
diagnosis) differences between initial and final diagnosis

(mismatched diagnosis)

XVi



CHAPTER ONE

INTRODUCTION

1.1 Overview

This chapter presents the background of the study from the global, regional and local
perspectives on diagnostic errors and obstetric outcomes. It also states the statement of
the problem as per the research gaps identified, the research objectives, research

hypothesis, justification and significance of the study and the scope of the study.

1.2 Background information of the study

Diagnostic errors majorly contribute to adverse health outcomes to patients, yet they
remain a growing challenge globally (Singh & Sittig, 2015). In the Philippines,
misdiagnosis among obstetric providers is 2.96 times more likely to cause an adverse
obstetric outcome for women with missed complications (Shimkhada et al., 2016. This
made diagnostic errors a high priority area for the World Health Organisation with most
patients globally, highly likely to experience diagnostic errors in their lifetime yet more
focus has been on medical errors (Singh et al., 2017). It is known that the diagnostic
error occurs from a misdiagnosis, missed diagnosis, wrong diagnosis, delayed
diagnosis, and misinterpretation of results (Grabber, 2018). Therefore, Fernholm et al.,
(2019) agree that there is a high degree of uncertainty of diagnosis that comes from
preventable harms. Lacson et al. (2020) opined that unscheduled and unnecessary
radiological examinations such as obstetric ultrasounds were significant diagnostic
errors that usually result from a wrong initial diagnosis. These previous studies have
shown that diagnosis is important but failed to explain the relationship between
diagnostic errors and obstetric outcomes (safe and unsafe), which this study

investigated.



Africa and Asia combined contribute to about 67% of the global maternal deaths,
providing the bulk of countries with a high maternal mortality rate (Boodman, 2013).
The adverse obstetric outcome could have been averted with the training of the local
health service providers in ultrasound diagnosis from the primary health care centres
(Greenwold et al. (2014). Instead, according to Nathan et al. (2017), the sub-Saharan
Africa region accounts for two-thirds of maternal and neonatal deaths arising from
antepartum haemorrhage, obstructed labour and pre-eclampsia causing increased
maternal morbidity and mortality. Therefore, these previous studies have shown that
there is a higher burden of maternal mortality rate; however, they have not provided the
connection between diagnostic errors and adverse obstetric outcomes. This study thus

sought to establish the connection.

In Kenya, the average maternal mortality is at 362 deaths per 100,000 lives, due to
diagnostic errors (NCPD & UNFPA, 2015). Furthermore, it was reported that adverse
obstetric outcomes were anaemia, post-partum haemorrhage, baby asphyxia, premature
babies, maternal deaths, neonatal deaths, stillbirths and stroke among others which if
diagnosed early were preventable (NCPD, 2015). According to the Kenyan Ministry of
Health report, 15% of all pregnant women develop life-threatening pregnancy
complications resulting from diagnostic errors (Mohr, 2017). These diagnostic errors
mask the magnitude of complications. It is known that for every one maternal fatality,
one hundred maternal morbidities are arising from obstetric complications (Mohr,
2017). Moreover, the World Bank reported that most of the deaths occur within the first
24 hours before and after delivery; being the most critical time (WHO, 2018). This
study helped us understand that diagnostic errors are common; however, they have not
clearly linked diagnostic errors with adverse obstetric outcomes and therefore the study

sought to investigate how diagnostic errors influenced obstetric outcomes.



Bungoma County still records a maternal mortality ratio of 382 maternal deaths per
100,000 live births (Gacheri, 2016) yet currently, the Kenyan average maternal
mortality ratio is 362 deaths per 100,000 live births. Could diagnostic errors be
contributing to a sustained maternal ratio of 362 per 100.000? It is known that the
collective national recommended maternal mortality ratio is 144/100,000 live births.
These previous studies have shown that the maternal mortality ratio is still high;
however, they are not clear whether it is promoted by diagnostic errors among pregnant
women who receive obstetric services. It was against this backdrop that the study was
executed to investigate the diagnostic errors as predictors of obstetric outcomes at level

five hospitals in Bungoma County.

1.3 Statement of the problem

Previous studies have shown that proper diagnosis is an important determinant of a
healthy obstetric outcome particularly the initial diagnosis. However, diagnostic errors
have become rampant globally, which has been given little attention compared to
medical errors. In sub-Saharan Africa, it was established that there was a higher burden
of maternal mortality rate; however, there is no clear connection between diagnostic
errors and adverse obstetric outcomes. In Kenya, it is documented that the maternal
mortality ratio stands at 362 deaths per 100,000 live births. This is against the
recommended national average maternal mortality ratio of 144 deaths per 100,000 live
births. Bungoma County has a higher maternal mortality ratio of 382 deaths per 100,000
live births. This is even higher than the national average. Currently, there is no clear
knowledge on the increased prevalence of maternal mortality among pregnant women
in relation to diagnostic errors. Moreover, it is not clearly known whether diagnostic

errors contribute to adverse obstetric outcomes among pregnant women at level five



teaching and referral hospitals in Bungoma County. Nor is there any literature

quantifying the prevalence of diagnostic errors in Bungoma County referral Hospitals

The missing information on diagnostic errors makes it impossible to determine whether
they predicted adverse obstetric outcomes. Providing information on the current
diagnostic errors in relation to obstetric outcomes will help for the future projection of
maternal and neonatal morbidity and mortality at level five teaching and referral
hospitals in Bungoma County. This study was important as it helped to identify the
increased prevalence of diagnostic errors and variations between initial and final
diagnosis promoting safe obstetric outcomes. The purpose of this study was to
investigate the influence of diagnostic errors as predictors of obstetric outcomes among

post-natal women at level five hospitals in Bungoma County, Kenya.

1.4 Research Objectives

1.4.1 Broad objective
To investigate the diagnostic errors as predictors of obstetric outcomes among post-

natal mothers at level five Hospitals in Bungoma County

1.4.2 Specific objectives

The specific objectives of the study were;

1. To establish the prevalence of diagnostic errors as predictors of obstetric
outcomes among post-natal women at level five teaching and referral hospitals
in Bungoma County.

2. To determine the variations between initial and final diagnosis as a predictor of
obstetric outcomes among post-natal women at level five teaching and referral

hospitals in Bungoma County.



3. To investigate the relationship between diagnostic errors and obstetric
outcomes among post-natal women at level five teaching and referral hospitals

in Bungoma County.

1.5 Research Questions
1. What is the prevalence of diagnostic errors among post-natal women in
Bungoma County Teaching and Referral Hospitals?
2. s there any variation between initial diagnosis and final diagnosis among
post-natal women in Bungoma County Teaching and Referral Hospitals?
3. How are diagnostic errors related to adverse obstetric outcomes among post-

natal women at level five Hospitals in Bungoma County?

1.6 Justification of the Study

Globally maternal mortality rate is of great concern. This is essential especially in
developing countries that have an enormous burden of lowering maternal mortality rate
as regards sustainable development Goal number 3 (SGD3). This maternal mortality
rate arises from morbidity, complications occurring during and immediately after
pregnancy. World health organization (2018) reports indicate that, for every one death
or mortality, 100 women develop morbidities. If morbidity can be checked, then
mortality may drop and therefore subsequent promotion of SGD3 is achieved. To
counter morbidity, early diagnosis is of the essence in order for the intervention to be
complete. So diagnostic errors could be contributing to maternal mortality both directly

or indirectly yet literature is scanty and association appears not well documented

Timely and accurate diagnosis is paramount if the maternal mortality rate has to be
checked. Whereas reproductive health care is expensive both for the patient and health

care providers in Kenya, there are scanty resources. By having misdiagnosis, it puts



strain on their scanty resources lowering cost-effectiveness and cost-utility for the
service provider and the patient whenever there is a waste. Generated information may
provide ways in which this type of wastage may be reduced as per the policy on

maternal death rate reduction as reported by the Ministry of Health (2017).

Avoiding excessive investigation and unnecessary treatment may improve the
outcomes as envisaged by (Douglas, 2009). The correct initial diagnosis reduces the
potential harm to patients and cost since standard investigations and management seek
to exclude all physical illnesses that are costly, unhelpful, and risky with side effects
and does not give patients lasting solutions. A system of feedback mechanisms may
also help improve and sharpen the insights of clinicians involved in health care delivery

as proposed by (Prakash, 2011).

1.7 Significance of the study

The study was significant since initial diagnosis ultimately determines the course of
management to be taken. Delayed initial diagnosis may also be a factor in the over-
reliance of diagnosis on investigations that were unavailable, expensive or traumatizing
to the patient. Therefore, a close examination of the health systems and medical
accounts may provide a method of appraising the quality of health care provision and
identify the flaws in the diagnosis which will enhance accurate and timely diagnosis.
Timely diagnosis improves the health service to mothers. It also provides a prudent
look at the health care diagnostic failures, with the intent of providing feedback to

clinicians about the diagnostic process performance for improvement.

A gap exists in terms of the number of cases that are affected with variations in the
diagnosis especially in emergency obstetric care and their eventual outcomes yet this is

necessary for audit purposes and reflection. Similarly, the trends in misdiagnosis may



help in identifying factors attributed to it and explore ways of minimizing it as some of
the diagnostic errors can be minimized once understood. Measurement of misdiagnosis
in the hospital set up can be used as opportunities to learn how to improve health care
work system and diagnostic process in Bungoma County as suggested by Klein (2011,

2014)

1.8 Scope of the study

The geographic scope of the study was limited to referral hospitals in Bungoma County.
The Referral Hospitals are Bungoma and Webuye. The two hospitals manage all
complicated cases and most obstetric or reproductive health mothers are referred to
these hospitals. These hospitals also have a complete set of specialists to handle
complications associated with obstetrics. The focus was on reproductive health
mothers who were admitted and given service by the health care workers in primary

health care facilities and in the hospitals during admission.

1.8.1 Limitations of the study

The main limitation of the study was recall bias that comes about in the recollection of
patients going through the diagnostic process and the care given to them. However, this
was surmounted by checking the files and antenatal booklet of the respondent.
Emotional factors arising from hormonal fluctuations may play a role, especially during

an interview.

1.8.2 Assumptions of the study

The study makes the following assumptions:

I diagnostic errors have an impact on obstetric outcomes
ii. There can be variations between initial and final diagnosis and any form of

diagnostic error gives a negative obstetric outcome or adverse outcomes to



a pregnant mother either in terms of unsafe outcome or by chance safe
outcome.

iii. The sample was assumed to be representative of the Bungoma county
population due to probabilistic sampling that shall be applied and the two
hospitals are referral hospitals for Bungoma County and serve every corner

of the county

1.9 Theoretical Models

1.9.1 Postulated theoretical Frameworks

The conceptual framework was informed by the following theories and models; Singh’s
(2014) theory states that missed delayed, wrong diagnosis and diagnostic process

failures may result in adverse outcomes.

A: represents a patient who had a missed, delayed or wrong or incorrect diagnosis and

therefore a diagnostic process failure with (negative) adverse obstetric outcome;

B: Represents a patient who gets (negative) adverse management outcome due to failure

of the diagnostic process through radiological or laboratory investigations;

C: represents a patient who was given an adverse management outcome due to missed,
delayed or incorrect initial diagnosis-diagnostic error Schiff and Leape, 2012). The
framework demonstrates that missed diagnosis may be due to system failure and due to
cognitive factors, which eventually leads to harm from delayed or wrong treatment or
test. This scenario also applies to delayed or wrong diagnoses. There may be a change
in preventable variability in the diagnosis that may arise from missed, wrong or delayed
diagnosis that may lead to preventable diagnostic error and ultimately improve the

outcomes from being unsafe to safe (Toker, 2014). The figures help to explain the



relationship between the variables in the study and come up with a conceptual

framework of which outlines the independent, dependent and intervening variables as

Adverse
Diagnostic
Process
Failures

Delayed or
Wrong Diagnosis

Figure 1.1: Relationships between diagnostic errors and patient outcomes.

Source: Singh 2014 © Joint Commission Resources

1.9.2 Theoretical framework on the diagnostic process

The postulated diagnostic process involves 4 main subsections. The first section
highlights the patient encounter with the initial diagnostic assessment. Secondly, there
is diagnostic test performance and interpretation. Thirdly there is follow up and tracking
of the diagnostic information and finally, there is a subspecialty, consultation and
referral issue to complete the diagnostic management process. This is followed by safe
management of the patient and finally giving a safe outcome. Any failure in this cycle
or this process results in a diagnostic error and the diagnostic failure results in the
diagnostic error which is likely to affect the intervention that may eventually lead to an

unsafe obstetric outcome.



Diagnostic Process

Social technical diagnostic system dimensions

Patient-provider Diagnostic test

encounter and performance and

initial diagnostic

assessment

Follow up

and

Tracking of Subspecialty,
diagnostic consultation and
Information

referral issues

Management Practices

Safer
management
(Treatment &
investigation)

Outcomes

=8

Safe
outcomes

Figure 1.2: Singh and Sittig's diagnostic error framework.

Source: Reproduced from BMJ Quality and Safety, Singh and Sittig, (2015)

1.10 Conceptual Framework for the study

Based on the foregoing theories and models, a conceptual framework was constructed

to guide the study. The independent variable was diagnostic errors (missed, delayed,

wrong, absent diagnosis unmatched) and the dependent variable is adverse obstetric

outcomes (obstetric complications and neonatal complications) The diagnostic error

model adopted from Singh and Sittigs’ model (2015) sought to show that during the

consultation of the client or patient, the diagnostic process of consultation,

investigation, interpretation, referral and tracking follow up and counselling is

essential. Any failure in this process -diagnosis may result in a diagnostic error that will

influence the intervention (treatment) which eventually results in an adverse (unsafe)

10

obstetric outcome. However, the unsafe obstetric outcome more often than not shall




result in increased morbidity and mortality. In the event that there is no diagnostic error,
then intervention shall be timely and correct which eventually result in a safe obstetric
outcome and therefore minimize maternal morbidity and mortality. In the same vein,
investigations taken and interpretation of the same, correct referral and availability of
the investigative facilities may have an impact on the diagnosis and finally on the
outcomes. Other factors that may result in diagnostic errors include atypical history,

handling of women at ANC and information provided to women at ANC.

Independent
Diagnostic errors
(predictors of the obstetric Dependent
outcomes) Adverse obstetric

outcomes (unsafe)

- Delayed diagnosis Foetal/ neonatal

- Missed diagnosis _ complications

- Absent diagnosis Proximate - Asphyxia

- Wrong diagnosis Wrong and - IUFD

- Radiological or untimely - Foetal
laboratory = Intervention distress
misinterpretation Mot_herFits

- U_nmatc.hed - DVT
diagnosis - Maternal

- Wrongly ordered distress

investigation

Figure 1.3 Self-constructed conceptual framework

Source: Author
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CHAPTER TWO

LITERATURE REVIEW

2.1 Overview

This chapter presents the literature review of similar studies from a global perspective,
regional perspective and local perspective. It focuses on the prevalence of diagnostic
errors, variation of initial and final diagnosis and the relationship between diagnostic
errors and adverse obstetric outcomes among women in Bungoma County Teaching

and Referral Hospitals.

2.2 Prevalence of diagnostic errors in obstetrics

Diagnostic errors have a high potential of resulting in unhealthy obstetric outcomes
(Prakash, 2011). These diagnostic errors have presented a blind spot in the delivery of
quality health care globally as alluded to by Boodman (2013). Diagnostic errors, also
called misdiagnoses are inaccurate, missed or delayed diagnosis (Liberman &
Newman-Toker, 2018). To some extent, the diagnostic error may also occur as a failure
in the interpretation of the results following an investigation which could be
radiological or laboratory. Diagnostic errors persist throughout all settings of care and
continue to harm an unacceptable number of patients and come in relation to variability
in the initial and final diagnosis. These errors lead to delays in treatment, inappropriate
or unnecessary treatment. This may in turn lead to physical, psychological and financial
consequences that affect not only the patient but even the nation at large. Diagnostic

mistakes are typically not reported and therefore not learned from.

About one billion radiologic examinations are being executed globally per year, such
as ultrasounds where results were interpreted by radiologists and health care workers.

The interpretations that were prone to missed or delayed diagnoses often led to patient
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harm and missed opportunities for treatment (Bruno, Walker & Abujudeh, 2015).
Researches indicate that diagnostic errors have received comparatively less attention
yet diagnostic errors were common (Royce, Hayes & Schwartzstein, 2019). In reference
to Leonard Berlin writing of 1995, which stipulated that lawsuit in Cook County,
[llinois, USA - radiology-related malpractice - arose inexorably, with the majority of
suits for missed diagnosis, and was no reason to believe that this pattern had since
changed (Brady, 2017). The World Health Organization (WHO) has prioritised
minimisation of diagnostic errors to promote patient safety in primary care, which has
become a high-priority problem (Singh, Schiff, Graber, Onakpoya & Thompson, 2017).
It is well known to medical practitioners that medical errors create a grave medical
challenge that interferes with patients’ safety (Rodziewicz & Hipskind, 2018)
According to Liberman (2018), 12 million people are misdiagnosed yearly in the United
States with an estimated 98,000 dying due to combined hospital mistakes. This
represents a significant number in health and requires that attention be drawn to the fact

that correct initial diagnosis and correct management may improve quality health care.

In Kenya, Oketch (2017) and Mutuna (2017) argued that the wrong diagnosis is a silent
killer and that many patients may have died after receiving the wrong treatment from
the wrong initial diagnosis. He avers that a large number of patients referred to a
specialist are a result of misdiagnosis-diagnostic errors occasioned by inexperience as
well as lack of specialists and equipment. Oketch (2017), further alludes to the fact that
in one month a record 30 cases of misdiagnosis were recorded involving simple cases
of pneumonia and malaria leading to diagnostic errors. These views are shared with
Mutuna (2017). Can it, therefore, be argued that the same diagnostic errors could be
happening in obstetric care? Most maternal deaths result from one or more direct

causes—that is, the result directly from complications of pregnancy. The leading direct
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causes of maternal deaths in Kenya are three, haemorrhage (severe bleeding),
obstructed labour, and eclampsia (hypertension) which account for the vast majority of
deaths though no direct evidence has been linked to diagnostic errors as probable
attributions (Yego et al., 2019). However, logically thinking, if the above conditions
are not recognized early in terms of diagnosis, they may result in unsafe outcomes.
Failure to carry out appropriate investigation has been found to carry 58 % of errors in
the emergency department like in cases of obstetric emergencies as reported by Das

(2012).

According to Graham (2015), diagnostic errors emanating from the misinterpretation
in radiology results accounts for 49%, (Graham, 2015). Therefore, there is a highly
probable cause of diagnostic errors acting as predictors of adverse obstetric outcomes.
(Balogh, 2015) findings generate a significant prevalence rate that can affect the
subsequent management process of patients or clients. The diagnostic error
consequently affects the quality of service to the patient in terms of wrong treatment
that will be given and therefore resulting in either increased cost of unnecessary drugs,

social and mental repercussions notwithstanding.

2.2.1. Prevalence of misdiagnosis
A study on ‘Inadequacies of Physical Examination as a Cause of Medical Errors and

Adverse Events:

A Collection of Vignettes’ by Verghese, Charlton, Kassirer, Ramsey and loannidis

(2015) found out that:
... Of the 208 reported vignettes that met inclusion criteria, the oversight
was caused by a failure to perform the physical examination in 63%; 14%

reported that the correct physical examination sign was elicited but
misinterpreted, whereas 11% reported that the relevant sign was missed
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or not sought. The consequence of the physical examination inadequacy
included missed or delayed diagnosis in 76% of cases, incorrect
diagnosis in 27%, unnecessary treatment in 18%, no or delayed treatment
in 42%, the unnecessary diagnostic cost in 25%, unnecessary exposure
to radiation or contrast in 17%, and complications caused by treatments
in 4%.

Globally, it is well known that cognitive bias is increasingly recognised as an important

source of diagnostic error, yet not well understood (D O’Sullivan & Schofield, 2018).

In a study carried out in the Philippines using simulations, Shimkhada et al. (2016)
found that the overall prevalence of misdiagnosis was 29.8 % and 25% for cephalo-
pelvic disproportion (CPD), 33% for post-partum haemorrhage (PPH), and 31% for
pre-eclampsia. These results translated into the likelihood of the clients developing
complications with an odds ratio of 2.96. In this study in Bungoma County, the findings
of prevalence ratio were at approximately 34% and that providers who misdiagnosed
or made diagnostic errors during the ANC visits were significantly more likely (OR
2.03, 95% CI 1.31-2.16) to have patients with a complication compared with providers
who did not misdiagnose. High-risk pregnancies, as expected, had an association (OR
2.34,95% CI1 0.99-1.62) with the presence of unsafe outcomes. This gives a significant
number of patients that can eventually affect the morbidity and mortality of pregnant
mothers. In the Philippines, the research design was a simulated survey on workers,
where health care workers were exposed to simulated clinical scenarios and asked to

make the diagnosis and diagnostic errors measured.

Yego et al. (2013), indicated in a study carried out between 2004 and 2011 that, the
overall maternal mortality ratio was 426 per 100,000 live births and the early neonatal
mortality rate (<7 days) was 68 per 1000 live births. The Hospital record audit showed
that half (51%) of the neonatal mortalities were for young mothers (15-24 years) and

64% of maternal deaths were in women between 25 and 45 years. This study helps to
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illustrate the magnitude of prevalence of morbidity and by extension of mortality of the

neonates and mothers that diagnostic factors could be contributing to its increase.

2.3 Variations between Initial diagnosis and discharge diagnosis

Diagnosis is meant to provide a reliable clinical condition of the client and initial
diagnosis also called provisional diagnosis, the first considered diagnosis which sets in
motion the first phase of management, while the final diagnosis (confirmatory diagnosis
reveals concurrent problems after history taking, physical examination, and
investigations or counter consultation (Das, 2012). It was further revealed by Das
(2012) that analysis of the diagnosis between initial and final was presumed to have
matched whereas deviation of the final diagnosis from initial diagnosis was presumed
to have the unmatched diagnosis and therefore a variation. This represented a diagnostic
error. Variations in diagnostic errors are attributed to most misinterpretation of the
results, most laboratory and radiological results (Bruno, Walker & Abujudeh, 2015).
According to Jutel, (2009), diagnosis is both a process and a classification scheme or a
pre-existing set of categories agreed upon by the medical profession to designate a
specific condition. When a diagnosis is accurate and made in a timely manner, then the
patient has a chance of positive health outcome as this will result in the correct clinical
decision making of the patients’ problem. Once the patient comes to the health facility
for health care the process of information gathering, integration, interpretation and
determination of the working diagnosis ensue. This working diagnosis is also called
provisional or initial diagnosis. This involves hypothesis generation which leads to a

list of one potential diagnosis or a list of potential diagnoses.

According to Jutel, (2009), diagnosis is both a process and a classification scheme or a

pre-existing set of categories agreed upon by the medical profession to designate a
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specific condition. Health care facilities lack the tools and strategies for measuring
diagnostic safety and most have not integrated diagnostic error into their existing
patient safety programs (Singh & Sittig, 2015). Unsafe health care has been recognized
as a global challenge and much has been done to understand the causes, consequences
and potential solutions to this problem (the WHO, 2016). The standard used for
diagnosis is the international classification of disease (ICD10) a criterion for disease
classification (Cao & Morley, 2016). Diagnostic errors arise from both cognitive biases
and knowledge deficit on a particular medical problem (Norman, et al., 2017). When a
diagnosis is accurate and made in a timely manner, then the patient has a chance of
positive health outcome as this will result in the correct clinical decision making of the
patients’ problem as observed by Abimanyi-Ochom (2019) and goes on to state that
once the patient comes to the health facility for health care the process of information
gathering, integration, interpretation and determination of the working diagnosis
ensues. This working diagnosis is also called provisional or initial diagnosis. This
involves hypothesis generation which leads to a list of one potential diagnosis or a list
of potential diagnoses. Reflection of initial diagnosis before making the final diagnosis
was an important exercise by medical practitioners in Switzerland as it increased correct

final diagnosis averting and or minimizing diagnostic errors (Mamede et al., 2020).

Nathan et al. (2017) aver that patients expect health care providers to be competent to
diagnose, plan manage, carry out practical procedures and they expect them to behave
in a reasonable way demonstrating a caring and humanistic attitude while doing so. The
government, the media and the public have become concerned about the quality of
clinical care and have focused their attention on the way the health professionals

demonstrate clinical competence. Furthermore, around the world, there is pressure to
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increase accountability and to formalize the maintenance of standards as well as setting

standards for the practice

Typically, clinicians consider more than one diagnostic hypothesis or possibility as an
explanation of the patients’ symptoms and shall refine the list as further information is
obtained in the diagnosis process. Carayon (2014) asserts that the workstation provides
the context in which the diagnostic process occurs. This work station includes the
diagnostic machines and the personnel. The work station also entails diagnostic team
members and task technologies and tools, organizational factors, the physical
environment and the external environment. These factors influence both initial and final
diagnosis. An exemplification of how individual factors influence initial diagnosis is
provided by Croskery and Musson, (2009) as intelligence and knowledge, age affect,

personality, physical state, gender and experience.

Hoffman (2009) argues that expert clinician collects a wide range of cues than their
novice counterparts during their clinical decision making. This suggests that variability
in initial diagnosis may be linked to the attending clinicians’ characteristics. These
characteristics may vary from cadre to cadre. As for the case in Kenya, various cadres
attend to reproductive cases. The cadres of attendees range from nursing officers,
clinical officers, medical officers and consultants. A report by Kajiliwa and Muthoni
(2017) tries to blame cases of misdiagnosis on a particular cadre without evidence of

the same.

Patient management depends on the initial diagnosis which is the first presumptive
diagnosis that acts as the basis for the next course of action. However, whenever there
is any diagnostic error, the whole process of management becomes compromised.

Diagnostic errors being a grey area therefore may require an inquiry into the effect it
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has on obstetric outcomes which appears to be missing in Kenya and particularly in

Bungoma County.

2.3.1 Magnitude of disparities in diagnosis

In America, reports indicate misdiagnosis as a significant problem nearing and
surpassing mortalities from road traffic accidents and therefore a significant problem.
(Harolds, 2015) Misdiagnosis is a serious quality of care shortcomings with worrisome
though poorly understood results. For example, in the U.S.A 5% of the adults are
misdiagnosed in outpatient, while 50% of those misdiagnosed could end up with unsafe
outcomes (Liberman, 2018). In China, it is reported that misdiagnosis was at 74% in
rural areas and in India, there are very low rates of diagnosis regardless of whether it is

correct or not with only 33% articulating a diagnosis

In clinical practice, achieving a low degree of variability between initial diagnosis and
discharge diagnosis is essential though this degree is not well established. Making
accurate diagnosis helps in the subsequent decision making especially in reproductive
health where time is of the essence. Chattopadhyay (2013) observed that a high degree
of diagnostic accuracy not only have clinical, financial and legal implications but also
provides a means of communication between the patient and the clinician. According
to Kamau and Kajiliwa (2017), a total of 936 cases of misdiagnosis have been lodged
in courts for legal redress since 1997. These cases included reproductive case
misdiagnosis. Mothers have lost their lives through misdiagnosis and others suffered
irreversible complications. Initial diagnosis is the first considered diagnosis that
informs the initiation of the first phase of management of the patient while the discharge

diagnosis involves chronological analysis through investigative and interpretational
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confirmatory diagnosis. Initial diagnosis, therefore, is an important step in the

subsequent actions that are to be taken by the clinician in the clinical care

Results from similar research on the variability in both private and government teaching
hospitals showed that disparities between initial diagnosis and discharge diagnosis
stood at 57 %. It was also revealed that the practice gap was evident in the reproductive
health department which is an essential department (Kar, 2010). Unlike this study, in
Kenya, this should not be an issue as most health providers have practised for long
before the deployment to this vital department. However, it remains to be seen
especially the disparities in diagnosis between initial and final. Further still, despite an
impressive evolution in diagnostic technology, the disparity between clinical diagnosis
and autopsy is not declining (Vougiouklakis, 2011). This reinforces the fact that there
may be little or no improvement in the variations between initial diagnosis and final or
discharge diagnosis. These variations if too common could be affecting the
management of obstetric clients that puts them in a vulnerable position as they may be
exposed to increased morbidity since the treatment will be compromised. This

represents another gap that this study filled.

2.3.2 Standard and actual diagnostic practices during FANC visits

The antenatal period of pregnancy presents an essential opportunity to health workers
for reaching pregnant mothers or accessing pregnant mothers with a number of
interventions that may be vital to their health, with the safe outcome (Abebe, 2017).
The purpose of FANC is to optimize maternal and foetal health, provide maternal and
foetal screening, make medical and social interventions were necessary as indicated and

improve the outcomes of the pregnancy thereby preparing them to become mothers.
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Despite ANC being a success story in Africa as observed by World Health Organization
[WHO], 2012), the maternal mortality rate is still high not only in third world countries
but also in Kenya. Almost all maternal mortality (99%) occurring in developing
countries are due to morbidities arising during the antenatal, intrapartum and immediate
postnatal period (sophie, 2010). Of these mortalities, more than half of them occur in sub-
Saharan Africa and one third occur in South Asia. The cause of these mortalities is
preventable through focused antenatal care (FANC) in pregnancy, skilled care during
childbirth, and care and support postnatally (WHO, 2014). However, in many African
countries, the coverage of FANC is increasing, but the cover alone does not provide
information on the quality of care, and poor quality in FANC clinics, correlated with
poor service utilization. This is often related to an insufficient number of skilled
providers (particularly in rural and remote areas), lack of standards of care and
protocols, few supplies and drugs, and poor attitudes of health providers. According to
Eeuwijk (2017), the majority of maternal deaths could be avoided if women had access
to quality medical care during pregnancy, childbirth, and postpartum. Even though One
woman in every three (32 %) made four or more antenatal visits during the course of
pregnancy there is a growing consensus that access to FANC alone is insufficient to
alter the present maternal health profile and that the quality of FANC services may be
a key determinant of maternal and perinatal outcomes particularly with better diagnostic

management practices (Sophie, 2010).

One of the priorities of the ministry of health in Kenya is to provide medical care and
counselling services during pregnancy and delivery that improve the survival of both
the mother and child. A majority of women in Kenya receive antenatal care from
medical professionals while a small fraction receives from traditional birth attendants

and the rest don’t receive any care. According to Abebe (2017), qualifications of health
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care providers, frequency of FANC visits, contents of services received and the kind of
information given to women during their FANC, drive the quality of antenatal care.
Pregnancy complications are indeed an important cause of maternal morbidity and
mortality. Therefore, with the correct diagnosis from the initial contact with the mother
will help avert a condition that will otherwise result in a severe complication or
mortality. Maternal deaths can be avoided with access to quality health care with correct

early diagnosis or early referral during pregnancy (FANC), delivery and postnatal.

Antenatal care of quality can assist determine gestational age, identifying high-risk
pregnancies, detecting and monitoring pregnancy-related diseases and promoting
mothers’ awareness. FANC also plays an important role in the prevention of mother to
child transmission of HIV and other Trans-placental diseases, reducing maternal and
neonatal deaths (Vogel, 2013). Misdiagnosis in some of our health care facilities has
been identified as a lack of appropriate instruments, routine laboratory tests, lack of
ultrasound, therefore, hindering early diagnosis as shown by Shimkhada et al. (2016).
Time is an important factor in the practice of obstetrics and therefore early detection
and referral are essential. Whenever any of these diagnostic errors occur shall invariably
lead to undesired outcomes which could have been prevented. The study sought to
identify any variations that could be there right from the beginning and therefore

recommend areas of emphasis in order to improve services from the primary source.

2.3.3 Minimizing diagnostic errors

The first report summary findings on maternal death audits in Kenya WHO, 2017
attributed over 75% of deaths to health care workers and diagnostic errors made by
health care workers being one of them. Abimanyi-Ochom et al (2019) suggested some

ways of minimizing diagnostic errors or misdiagnosis in acute care settings like
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obstetric care and listed them as, prudent use of technology, additional clients review
and error documentation in order of preferences. The study tends to agree with this
suggestion; however, specific technology should be accessible, affordable and
mainstreamed in rural areas so that it is widely distributed to reach more clients. These
suggestions are also indicators that probably it’s rather difficult to eliminate diagnostic

errors completely from clinical practice

2.4 Relationship between diagnostic errors and Obstetric Outcomes
Vougiouklakis (2011) found out that the studies that involved autopsy with a focus on
clinical diagnosis and the clinical autopsy showed 18.4% disagreement whereas 18.4%
had agreement while 11.6% had a partial agreement and 43.3% had no provisional or
initial diagnosis. In India, Chattopadhyaya (2013) while conducting a study at Kar
Medical College for over a period of one month where matching was done between
initial diagnosis and final diagnosis, results revealed that 43.3% had accurate initial
diagnosis where the association was found to be significant. The clinical examination
had 55.4 % sensitivity whereas investigative diagnosis was at 44.5% (Chattopadhyaya,
2013). In a similar study conducted on medical students concerning diagnosis using an
OSCE, the diagnostic accuracy was found to be 60% while 63% provided correct
diagnosis (Tsukamoto, 2012). The PICU mortality and morbidity conference (Cifra et
al., 2015) reported that:
... Out of 20 total diagnostic errors identified, 35% were discovered at
autopsy while 55% were reported primarily through the morbidity and
mortality conference. Forty per cent of errors did not cause actual patient
harm, but 25% were severe enough to have potentially contributed to the
death. There were slightly more system-related factors (40%) solely

contributing to diagnostic errors compared with cognitive factors (20%);
however, 35% had both system and cognitive factors playing a role.
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Saposnik, Redelmeier, Ruff and Tobler (2016) conducted a retrospective study and
found out that most healthcare providers made 36.5% to 77% case scenarios of
diagnostic errors that arose from overconfidence, had lower tolerance to risk, and was
promoted by the anchoring effect, and information and availability biases. Moreover,
Saposnik et al. (2016) noted that five out of seven (71.4%) studies showed an
association between cognitive biases and therapeutic or management errors. Diagnostic
errors contributed to as many as 70% of medical errors (Royce, Hayes & Schwartzstein,

2019).

The above studies clearly imply that some clinicians appear not to make a diagnosis
during clerkship of clients or patients and therefore rely heavily on laboratory results
which may not necessarily be available early enough for the next action. Lack of early
availability of results delays action or treatment of such clients leading to undesired
obstetric outcomes. These undesired outcomes are primarily due to failure to make a
correct initial diagnosis. In this study, the circumstances are different in terms of the
research approach. Whereas the research was retrospective in the case of
Chattopadhyaya (2013), a cross-section analytical design shall be used and respondents
instead of vignettes as in the case of Tsukamoto (2012). The setting shall be Bungoma
County and therefore shall compare the findings in Kenya with those found in India
Diagnostic errors have a significant bearing on the totality of a patient’s care and impact
negatively on the quality of health care of patients (Harolds, 2015). A clinical-
pathological discrepancies study in Mozambique according to Ordi et al. (2019) posited
those major diagnostic discrepancies were detected 58% of cases were results of
infection that were fatal hence resulting in about 70% of the patients to mortality. The
impact of misdiagnosis ranges from physical, psychological, spiritual and social trauma

that has devastating effects on the patients sometimes for life. (Gatonye, 2017)
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illustrates a delayed diagnosis for a cancer patient to have both physical and
psychological traumata while Kabale and Kamau (2017), demonstrate the psychosocial
and physical trauma that a patient had to undergo due to misdiagnosis with HIV. The
outcomes that arise from an emergency obstetric misdiagnosis therefore can be more

devastating since it requires emergency care.

The study, therefore, sought to look at the degree to which health services for
individuals and populations have the likelihood of getting desired health outcomes
which is the ultimate goal in health service. The outcomes are consistent with current
professional knowledge. Six aims of quality health care are all linked to diagnosis and
any form of diagnostic error will vary these outcomes. They include safe healthcare-
free of injuries from the care, effective health care- providing services based on
scientific knowledge to all, patient centred-responsive to needs, values and preferences,
efficient-avoiding waste in terms of equipment, supplies and human resource, and
equitable- services that do not vary in terms of gender, ethnic or race. A planned action
failure is called a misdiagnosis or diagnostic error. Misdiagnosis, as represented by
missed, delayed, wrong or no diagnosis, leads to a threat in providing quality care as
they result in health care errors. There are four main types of errors in health care
management that are recognized. They are diagnostic, treatment, preventive and others.
Misdiagnosis is a diagnostic error that results in an adverse patient outcome (Harolds,

2015)

In Kenya, complications arising from pregnancy and puerperium are leading causes of
inpatient morbidity and mortality in females according to Njoroge (2012). Direct causes
of maternal mortality result from obstetric complications of pregnancy, labour and

puerperium including interventions or any after-effects of these events. The delay in
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receiving adequate and or correct emergence care from the initial misdiagnosis of a
pregnant mother contributes to the underlying causes of maternal mortality and
morbidity. Timeliness of interventions including correct early initial diagnosis is
imperative if adverse maternal outcomes are to be averted. Chattopadhyaya (2013)
acknowledges that a high degree of diagnostic accuracy with less variability between
initial diagnosis and final diagnosis (discharge diagnosis) is important in the practice of
not only medicine but more importantly obstetric care. The initial diagnostic accuracy

has various serious clinical, financial and legal implications.

2.5 Research Gap

Diagnostic errors lead to delays in treatment, inappropriate or unnecessary treatment.
This may in turn lead to physical, psychological and financial consequences that affect
not only the patient but even the nation at large. Researches indicate that diagnostic
errors have received comparatively less attention), yet diagnostic error may be
common. The study sought to investigate the prevalence of diagnostic errors and how

they influence obstetric outcomes.

Reducing Maternal mortality in Kenya is the greatest challenge of the counties where
health is a devolved function and where the maternal deaths are above the national
average as with the case of Bungoma that has a maternal mortality rate of 362 deaths
per 100,000 live births. However, the causes of this maternal mortality are due to
conditions in pregnancy, which if identified early (diagnosis) may be treated and help
avert unsafe outcomes. The study sought to investigate if there were any diagnostic
errors during FANC through to delivery that may have contributed to certain outcomes
by looking at the initial diagnosis and final diagnosis. Inconsistencies between the

initial diagnosis and final or discharge diagnosis form diagnostic errors or misdiagnosis
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that has an influence on treatment and investigations of the client as intervening factors
and compare with the outcomes and determine the associations between diagnostic
errors and maternal outcomes. Thirdly there is follow up and tracking of the diagnostic
information and finally, there is a subspecialty, consultation and referral issue to
complete the diagnostic management process. This is followed by safe management of
the patient and finally giving a safe outcome. Any failure in this cycle or in this process

results in a diagnostic error.
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CHAPTER THREE
RESEARCH METHODOLOGY
3.1 Overview
This chapter presents the description of the study area, research design, the study
population, variables of the study, sampling techniques, sample size determination, data

collection, data analysis and ethical consideration.

3.2 Study area

The study was carried out in Bungoma County which is the fourth most populous
county after Nairobi, Kiambu, Nakuru and Kakamega. The study used two-level five
teaching and referral hospitals in Bungoma County (Bungoma and Webuye). The
County borders Uganda and serves a number of patients from our neighbouring country
Uganda. Bungoma County covers a surface area of just Over 3,000 km? with an
estimated population of 1.7 million. The population aged below 15 years make up 46
per cent of the entire population. Among its numerous structures built for health service
delivery, there are 10 Hospitals, 16 Health Centres and 88 functional Dispensaries (CIC,
2015). Bungoma County has nine sub-counties namely; Kanduyi (Bungoma South),
Bumula, Sirisia, (Bungoma West) Mt Elgon, Kimilili, Webuye West, Webuye East,
Tongaren (North Bungoma) and Kabuchai (Bungoma Central). Bungoma County is
thought to be a rural county which may be impacting negatively in terms of specialists
who are responsible for making the diagnoses (WHO, 2010). The County still records
a maternal mortality ratio of 382 maternal deaths per 100,000 live births (Gacheri,

2016). This is beyond the national average of 362 deaths per 100,000 live births.
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3.2 Research Design

The study adopted a cross-sectional research design. A cross-sectional design usually
minimizes the bias and therefore improves Reliability. According to Sharma, (2014), a
good research design minimizes bias and maximizes reliability. Regarding data to be
collected in this study, it was a preferred design for the study. A cross-sectional research
design is essential when collecting different data from one respondent in that it
enhances flexibility and agility. Besides, the information is collected from one point in

time and takes a fairly short time of period to collect data needed for the study.

3.3 Study population

According to the District health information system [DHIS], (2017), the number of
admissions of obstetric cases in the nine sub-counties was as follows, Webuye hospital
had 5,510 admissions in maternity per year whereas Bungoma referral hospital had
6,730 admissions in maternity per year making a total of 12,240 admissions in maternity
per year. This is the number of mothers expected in post-natal wards after delivery
every year translating into 1000 post-natal mothers in the post- natal ward every month.
The study targeted all women admitted to post-natal wards due to pregnhancy
complications. These women in post-natal wards had delivered from the facility and

had pregnancy or pregnancy-related complications.

3.3.1 Inclusion criteria

All mothers admitted in post-natal wards due to pregnancy were enrolled based on the
sampling criteria. All post-natal women were eligible and all those who consented were
included in the study. Health care providers to women during pregnancy, delivery and
post-delivery were included in the study too. Only women living in Bungoma County

were included in the study.
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3.3.2 Exclusion criteria
Those who refused to consent and were underage were not included in the study and
respondents were not admitted to maternity. Health workers in other departments were

excluded.

3.4 Study variables
3.4.1 Dependent variables

Dependent variables were obstetric outcomes (pregnancy outcomes).

3.4.2 Independent variables

Independent variables are grouped as diagnostic errors which included, delayed
diagnosis, missed diagnosis, absent diagnosis, misinterpretation of results both
radiological and laboratory, wrong diagnosis and unnecessary laboratory or

radiological investigations.

3.5 Sampling design

3.5.1 Sampling procedure

A mixed sampling method was used. Systematic random sampling was used to get the
post-natal mothers in this study where every k™ number was picked from the list of
women on discharge. Before establishing the k" value, the starting value was randomly
selected in excel using the random function. The post-natal mothers provided their
records for verification through content analysis during the interview. Purposive
sampling was used to pick the health workers who worked in ANC and maternity units
who had vast experience with the areas of concern as key informant interviewees
(consultant obstetrician gynaecologist, medical officers, reproductive health clinical

officers and nurses working in maternity). Moreover, the two referral hospitals were
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also sampled purposively because of the high volume of women seeking ANC and

birthing services and they are the main referral hospitals.

3.6 Sample size determination

The sample size was determined using Fisher’s formula (Kothari, 2016)

Where:
n = the desired sample size (when the target population is greater than 10,000)
z = standard normal deviation set at 1.96 which corresponds to 95% confidence interval

p = proportion of the target population estimated to have a characteristic that is being
measured (at 50%) to maximize sample size. (Post-natal mothers)

q=1-p(1-05)=05
d = degree of accuracy desired set at 0.05
Therefore,

_ 1.96%x 0.5 x 0.5

n= = 384 respondents
0.052

Using proportions, Bungoma County Referral Hospital had 211 participants whereas
173 were allocated to Webuye Hospital. Health care providers were purposively
sampled for key informant interviews in either of the hospitals that depended on
availability. They included a consultant obstetrician, a medical officer working in
maternity, reproductive health clinical officer and a Nurse working in maternity with 4

in each hospital totalling to 8. Table 3.1 presents the sample frame.
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Table 3.1: Sample frame

Sub-county Bungoma Webuye
Kanduyi 183 13
Bumula 35 10
Sirisia 59 18
Mt Elgon 120 98
Kimilili 111 76
Webuye West 70 147
Webuye East 27 118
Tongaren 33 32
Kabuchai 35 29
Total 211 173

Data of women presented in frequencies

3.7 Data and information collection

3.7.1 Procedure

The interview was conducted with key informants using a key informant interview
schedule. The key informants included consultant obstetricians, reproductive health
clinical officers, medical officers working in maternity and a nurse providing services
to mothers in Maternity. A schedule for key informant interviews was prepared to

specifically target the professionals as observed by Kothari, (2018).

3.7.2 Data collection instruments

The study employed two data collection instruments. A structured questionnaire was
used to collect data from women. The questionnaire response rate was 85.2% (327).
Obstetric outcomes information was extracted from the individual woman’s, ANC
booklet and files through content analysis and the women’s account during their

pregnancy period

The questionnaire was used to collect quantitative data on the diagnostic errors as
predictors of obstetric outcome in Bungoma County. The questionnaire had both open-

ended and closed-ended questions which were divided into three parts: socio-
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demographic, the prevalence of diagnostic errors, variation of diagnostic errors and
relationship between diagnostic errors and obstetric outcome. The questionnaire return

rate was 85.2% (327/384).

An observation checklist was designed to capture MCH booklet information on the

variation of initial diagnosis and final diagnosis and obstetric outcome.

Qualitative data was collected using key informant interview guides. Pre-tested
interviews were facilitated by the principal investigator and trained research assistants
who were well versed in knowledge in antenatal care clinics and maternity operations.
The interview guide was composed of open-ended questions; this gave the researcher a
detailed understanding of issues under study and information that could not be directly
observed. In-depth interviews were conducted on eight health care workers four from

each facility sampled for the study.

3.7.3 Reliability

Kothari (2016) defines reliability as a measure of the degree to which a research
instrument yields consistent results or data after repeated tests when administered a
number of times. In this study, the main instrument of the measure was a questionnaire
that was administered to the mothers. The reliability was determined by correlating odd
and even scores obtained from the data collected. Therefore split-half test was
performed and obtained the Cronbach coefficients of 0.891. Note that a Cronbach
reliability coefficient of 0.70 or higher was considered "acceptable™ and in this study,

it was found to be 0.891 as shown in Table 3.2

Table 3.2: Reliability Statistics for Independent Variables

Cronbach's Alpha N of Items
0.891 30
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3.7.4 Validity

According to Bolarinwa (2015), Validity is the accuracy and meaningfulness of
inferences, which are based on the research results. An instrument is valid if it measures
what it claims to measure. Validity has to do with how much accuracy the data obtained
in the study represents the variables of the study. It is largely determined by the presence
or absence of systematic error in data. Content validity is a measure of the degree to
which data collected using a particular instrument represents a specific domain of
indicator or content of a particular concept. For a data collection instrument to be
considered valid, the content selected and included must be relevant to the need or gap
established. The researcher used content validity by piloting so as to ascertain whether
the tools measured what was stated in the objectives. This was done through cross-

checking with the supervisors.

3.8 Pre-test

A pre-test of the items was done in Kimilili Sub County Hospital to test the validity and
reliability of the questionnaire. The residents of Kimilili have the same characteristics
as those of the actual sample which the researcher planned to use in the study. A total
of 30 women in postnatal wards and 2 key informants were engaged in the pre-test. The
responses from the exercise were used to help the researcher in identifying some of the
shortcomings that would have been experienced during the actual data collection

dwellers.

3.9 Data analysis
Both quantitative and qualitative approaches were used. Raw data collected from the

questionnaires were coded by assigning numerical values to each response and
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entering it into a codebook. Thereafter the numerical numbers representing responses
from the questionnaires was transferred to a code sheet so as to obtain quantitative
results from the closed-ended questionnaires. The Statistical Package for social
sciences (SPSS) version 25 was used to run descriptive statistics to produce frequency
distribution, and percentages. The researcher also formulated categories of responses
for all open-ended questionnaires and interviews so as to obtain quantitative data.
Inferential statistics, Chi-square and odds ratio was used to determine the influence
between variables, their significance and prediction. All p-values were considered
statistically significant when they were less than or equal to 0.05 (<0.5). Qualitative
data collected from key informant interviews [(KII) was analyzed by thematic content

analysis. A summary of statistical techniques is as shown in Table 3.3 below

Table 3.3: Summary of statistical techniques

Specific objective Statistics Statistical tool

Objective 1 To establish the Descriptive
prevalence of diagnostic errors  (Frequencies and

. SPSS v25
among post-natal mothers in percentages)
Bungoma County Qualitative- Verbatim
Objective 2 To Determine the  Descriptive
variations between initial (Frequencies and
diagnosis and final diagnosis percentages, Mean; SPSS v25
among post-natal mothers in Standard deviation)
Bungoma County Qualitative- Verbatim

Objectived to Determine the
relationship between
diagnostic errors and

obstetric outcomes among
post-natal mothers in Bungoma
County

Inferential (Chi-
Square, Odds Ratio) SPSS v25
Quialitative- Verbatim

3.10 Ethical considerations

The research ethical clearance was sought from Masinde Muliro University of Science

and Technology [MMUST] Institutional Ethical Review Committee [IERC] and a
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research permit from the National Council of Science, Technology and Innovation
[NACOSTI]. The researcher further sought permission from MOH before carrying out
the study. Prior to data collection, letters were written to the hospital Medical
Superintendent of Bungoma County Referral Hospital and Webuye County Hospital to

seek permission to conduct the study.

Participants were briefed on the nature of the study before the commencement of the
interviews. All participants were asked for consent before participating in this study. A
thumb print was accepted for those who cannot read and write. Participants in the study
were informed that participation was voluntary and that no penalties were involved for
those who declined to participate. In this study, there was no physical harm; however,
the investigator was sensitive to psychological consequences. The researcher was
sensitive to participants’ emotions when probing questions that may psychologically
harm them. Further, the researcher ensured the will of the subjects was respected
especially for those who wanted to discontinue at any level of the study and those who

chose to remain silent.

Participants of the study were informed of benefits including; the study being used in
policymaking and coming up with better interventions that were to reduce diagnostic
errors during pregnancy hence improving maternal outcomes. Participants in Klls
benefit was that their ideas and suggestions were to be implemented in future by the
MOH Bungoma County, hospitals and the Community. There was minimal risk to the
individuals participating in this study. The primary risk of this study was, therefore, the
loss of confidentiality of information. This was mitigated by using numbers on each

questionnaire and the KII guide not using participants’ names.
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CHAPTER FOUR

RESULTS

4.1 Overview

The chapter presents the research findings of this study. Descriptive statistical analysis
includes; frequencies, means, standard deviations and percentages. The chapter also
presents the descriptive and inferential statistical analysis of the study, and from which

inferences were drawn.

4.2 Socio-demographic Characteristics

The study investigated the socio-demographic characteristics of the participants as a
baseline for this study. It was important in this study to determine the participant’s
social characteristics. Therefore, age, parity, marital status, education level religion and
income were investigated. Education level sought to understand the participant
competence and ability to answer the questions. Age was categorised into two, i.e.,
youthful women and above youthful women. This sought to set the baseline where
women beyond 35 years are more prone to complications arising from pregnancy as
compared to women above 18 years and less than 35 years. According to the findings
presented in Table 4.2, 78.6% of the participants were below 35 years, 65.7% had
delivered at least twice, 83.8% were married, 90.2% had at least gone through primary
school (formal education) and 71.3% were Christians (27.5% Muslims while 1.2%

other religions).
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Table 4.1: Socio-demographic characteristics

Socio-demography Frequency Percentage
Age

<35 257 78.60%

> 35 70 21.40%
Parity

First delivery 112 34.30%

Second delivery 215 65.70%
Marital Status

Married 274 83.80%

Not married 53 16.20%
Education Level

Primary 41 12.4%

Secondary 176 53.7%

Tertiary 79 24.1%

None 32 9.80%
Religion

Christian 233 71.3%

Muslim 90 27.5%

Others 4 1.2%
Income Formal 72 23%

Informal 170 51.9%

Others 85 25.9%

Results were presented in proportions (%); n=327

Source (Researcher, 2020)

4.3 Antenatal care services

4.3.1 Handling of women during ANC attendance

The study sought to investigate whether the respondents were handled well during their
ANC attendance and the summary is as shown in Table 4.3. From the study findings,
173(52.9%) and 159(48.6%) of the respondents strongly agreed that they were treated
politely and spend enough time during their antenatal care attendance respectively.
46.8% of the respondents agreed that they were examined during their antenatal care
visits while 45.0% of the respondents agreed that they were informed of their progress.

This showed that the expectant mothers were given attention during their antenatal care
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visits. Skilled care during pregnancy and birth are encouraged to reduce avoidable
maternal and newborn morbidities and mortalities. To achieve this, expectant mothers

should take the lead in decisions about their health care utilization.

Table 4.2: Response on antenatal care attendance

Strongly Agree Disagree  Strongly Not
agree (%) (%) (%) disagree sure
(%) (%)
Treated you 173(52.9) 113(34.6) 35(10.7) 5(1.5) 1(.3)
politely
Spend enough 159(48.6)  105(32.1) 58(17.7)  3(.9) 2(.6)
time
Told you of 141(43.1)  147(45.0) 36(11.0)  2(.6) 1(.3)
progress
Examined 152(46.5)  153(46.8) 19(5.8) 2(.6) 1(.3)
Informed the 154(47.1)  137(41.9) 33(10.1)  2(.6) 1(.3)
findings

Source (Researcher, 2020)

4.3.2 Reception of information during antenatal care visit

On investigating whether the expectant mothers received sufficient information during
their antenatal care visit, 82.3% of the respondents agreed that they were informed of
their physical health during their pregnancy; 74.9% of the respondents accepted that
they were given sufficient information on their possible mood changes during their
pregnancy. With reference to baby’s development, 77.4% of the respondents agreed
that they were given sufficient information on how their babies’ were developing and
81.7% of the respondents agreed that they were informed on what to expect during their

birth. With a mean of 1.29, 70.9% of the respondents agreed that they were informed
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on a post-natal period (e.g., breastfeeding, nutrition, and care for the child). The

summary of the findings is as shown in Table 4.3.

Table 4.3: Response on whether the respondents received sufficient information

during ANC visit

Frequency @ Per Mean SD

cent

Your physical health during the Yes 269 823 1.18 .383
pregnancy No 58 17.7

Possible mood changes during the  Yes 245 74.9 1.25 434
pregnancy No 82 251

How the baby was developing Yes 253 774 1.23 419
No 74 226

What you could expect regarding Yes 267 817 1.18 .388
the birth No 60 18.3

Post-natal period (e.g., Yes 232 709 129 455
breastfeeding, nutrition, care for No 95 291

the child)
Source (Researcher, 2020)

4.4 Prevalence of diagnostic errors as predictors of obstetric outcomes

The researcher established the prevalence of diagnostic errors as predictors of obstetric
outcomes. This was achieved through investigating the prevalence of diagnostic errors
at antenatal care clinics, which potentially established the prevalence of diagnostic

errors against obstetric outcomes.

4.4.1 Prevalence of diagnostic errors at antenatal care

The study sought to investigate the prevalence of diagnostic errors as predictors of
obstetric outcomes. To investigate this prevalence, diagnostic error attributes on
whether they were exhibited during the ANC visits was done. Therefore, it was
established that the majority of diagnostic errors were caused by delayed diagnosis 141

(43.1%) with other diagnostic errors being missed diagnosis 127 (38.8%), absent
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diagnosis 88 (26.9%), wrong diagnosis 111 (33.9%), misinterpretation of tests 79

(24.2%), unmatched diagnosis 86 (26.3) and unnecessary investigation 63 (19.3).

Table 4.4: Diagnostic errors as predictors of obstetric outcomes at antenatal care

Predictor of outcome Frequency Per cent
Delayed diagnosis 141 43.1
Missed diagnosis 127 38.8
Absent diagnosis 88 26.9
Wrong diagnosis 111 33.9
Misinterpretation of tests 79 24.2
Unmatched diagnosis 86 26.3
Unnecessary investigation 63 19.3

Results were presented in proportions (%); n=327

Source: Researcher (2020)

The researcher calculated the prevalence of the diagnostic errors, which was found to
be 30.4%. The researcher calculated the mean of the individual diagnostic errors from
Table 4.4. This, therefore, meant that in a hundred women seeking obstetric services 30

women experienced a diagnostic error.

4.4.2 Prevalence of diagnostic errors against obstetric outcomes

Tables 4.5 showed that delayed diagnosis contributed to 43.1% unsafe obstetric
outcomes, missed diagnosis contributed to 38.8% unsafe obstetric outcomes, absent
diagnosis contributed to 27.5% unsafe obstetric outcomes, the wrong diagnosis
contributed to 34.9% unsafe obstetric outcomes, misinterpretation contributed to 24.2%
unsafe obstetric outcomes, unmatched diagnosis contributed to 26.3% unsafe obstetric
outcomes and unnecessary investigation contributed to 19.3% unsafe obstetric

outcomes.
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Table 4.5: Prevalence of Diagnostic errors against obstetric outcomes

Diagnostic Errors and Obstetric

Outcome Frequency Percentage

Delayed diagnosis

Unsafe Obstetric outcome 141 43.1

Safe Obstetric outcome 186 56.9
Missed diagnosis

Unsafe Obstetric outcome 127 38.8

Safe Obstetric outcome 200 61.2
Absent diagnosis

Unsafe Obstetric outcome 90 27.5

Safe Obstetric outcome 237 72.5
Wrong diagnosis

Unsafe Obstetric outcome 114 34.9

Safe Obstetric outcome 213 65.1
Misinterpretation of tests

Unsafe Obstetric outcome 79 24.2

Safe Obstetric outcome 248 75.8
Unmatched diagnosis

Unsafe Obstetric outcome 86 26.3

Safe Obstetric outcome 241 73.7
Unnecessary investigation

Unsafe Obstetric outcome 63 19.3

Safe Obstetric outcome 264 80.7

[Safe outcome = pregnancy had no complication; unsafe outcome = pregnancy had complications.]; the
results were presented in proportion (%); n=327

Source: Researcher (2020)

Key informant findings corroborated this study where key informant three stated that:

... The solution to reducing diagnostic errors lies in CMEs and well-
equipped diagnostic hospitals.

Key informant five stated that:
... Use of protocols, good mentorship, feedback on diagnostic errors
committed, emphasis on history and proper physical examination may
help in minimizing diagnostic errors.

Key informant seven stated that:

... Some facilities do not have the equipment to monitor pregnancy
and some clients cannot afford investigations ordered.
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4.5 Variations between initial diagnosis and final diagnosis at level five hospitals

The researcher determined the variation between the initial diagnosis and the final
diagnosis. This was an essential predictor of obstetric outcomes. To determine this, the
researcher conducted a content analysis of the sampled women personal medical
records to ascertain whether the initial diagnosis and final diagnosis matched or did not
match. From each, the researcher was also interested in the obstetric outcome from both
the matched and the unmatched initial diagnosis and final diagnosis. From the 327
investigated cases, it was determined that matched diagnosis was 72.4% (237).
However, the unmatched diagnosis was 27.6% (90). It was further determined that, out
of 72.4% of the matched diagnosis, 70.6% (231) had a safe obstetric outcome while
1.8% (6) had an unsafe obstetric outcome. The unmatched diagnosis, on the other hand,
had 6.8% (22) safe obstetric outcomes while 20.8% (68) had the unsafe obstetric

outcome. The results are presented in Table 4.6

Table 4.6: Matched and unmatched diagnosis as predictors of obstetric outcomes

MCH Booklet diagnosis Obstetric Outcome

content analysis Safe Outcome  Unsafe Qutcome  Total
Matched diagnosis 231 (70.6%) 6 (1.8%) 237 (72.4%)
Unmatched diagnosis 22 (6.8%) 68 (20.8%) 90 (27.6%)
Total 253 (77.4%) 74 (22.6%) 327 (100%0)

[MCH = Mother and Child Health Booklet, Matched diagnosis = initial and final diagnosis was correctly
done; Unmatched = either initial diagnosis or final diagnosis was incorrectly done; n=327]

Source: Researcher (2020)

From the key informant interviews, these findings were corroborated by the key
informant, where one stated that:
... The extent of diagnostic errors seems to be on the increase and is
generally associated with the present training of health care providers,

lack of basic diagnostic equipment for most health facilities during
focused antenatal care such as ultrasound.
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Key informant two stated that:

... Any single diagnostic error exposes a pregnant woman and her baby
to a high risk of complication and possible death.

Key informant five stated that:
... Correct diagnosis improves the pregnancy outcome, lowers the cost.
Initial diagnosis and final diagnosis are up to almost 10% due to poor
history taking and irrelevant investigations.

Key informant six added by stating that:
... With diagnostic error, a client is given a wrong intervention leading

to an effect on the pregnancy. A common misdiagnosis occurs in pre-
eclampsia where it is confused for hypertension.

The researcher further calculated the variation of the initial diagnosis and final
diagnosis using the matched diagnosis and the unmatched diagnosis. The matched
diagnosis was coded 1 and the unmatched diagnosis was coded 2. According to Table
4.7, the matched diagnosis (N=327, M=1.00, SD=.000) had no variation between initial
diagnosis and final diagnoses. However, the unmatched diagnosis (N=327, M=1.82,

SD=0.384) revealed that there was a variation in diagnosis.

Table 4.7: Variations of matched and unmatched diagnosis predicting the

obstetric outcome

Variations Mean Std. Deviation
Matched 1.00 0.000
Unmatched 1.82 0.384
Total 1.23 0.419

[Matched diagnosis=initial and the final diagnosis was in agreement; unmatched diagnosis=initial
diagnosis was not in agreement with a final diagnosis]

Source: Researcher (2020)
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4.7 Relationship between diagnostic errors as predictors of obstetric outcome

The researcher analysed the order of the importance of the diagnostic errors predicting
obstetric outcomes (safe and unsafe). The order of importance comprised delayed
diagnosis, missed diagnosis, absent diagnosis, wrong diagnosis, and misinterpretation
of diagnosis, unmatched diagnosis and unnecessary investigation. The order of
importance was used to determine the strength of each diagnostic error predicting
obstetric outcome. Table 4.8 illustrated the findings ranked them from the least to the

most predictors of obstetric outcome among pregnant women in Bungoma County.

Table 4.8: Order of importance of the diagnostic errors predicting the obstetric

outcome
Diagnostic Errors Order of Importance
Absent diagnosis 0.0200
Misinterpretation of tests 0.0683
Missed diagnosis 0.0950
Wrong diagnosis 0.1334
Delayed diagnosis 0.2373
Unnecessary investigation 0.4460

Results were presented in a ratio; n=327

The researcher was keen to evaluate whether the diagnostic errors — matched and
unmatched diagnosis - were significant predictors of adverse obstetric outcomes.
Therefore, the Chi-square test of independence was computed at the 0.05 significance
level. The results in Table 4.9 showed that diagnostic errors (matched and unmatched

diagnosis) were predictors of adverse obstetric errors (x> (1) = 251.86%, p < 0.001).
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Table 4.9: Diagnostic Errors * Obstetric outcome Chi-Square

Obstetric outcome

Diagnostic Errors Safe Unsafe Statistics
Matched 231 6
Unmatched 22 68 ¥ (1) = 251.862 p = .000
Total 253 74

[a =0 cells (0.0%) have expected count less than 5. The minimum expected count is 20.37; Matched
diagnosis = initial and final diagnosis were agreeing; Unmatched = either initial diagnosis or final
diagnosis or both were not agreeing; Safe outcome = pregnancy had no complication; unsafe outcome
= pregnancy had complications; n=327]

Source: Researcher (2020)

Therefore, the researcher further performed bivariate analysis to establish whether there
was an association between diagnostic errors (matched and unmatched diagnosis) and
obstetric outcomes (safe and unsafe) among post-natal women in Bungoma County.
Unsafe outcomes were determined by the presence of complications in the patient
record. The study found that providers who misdiagnosed or made diagnostic errors
during the ANC visits, OPD and admission were 2.03 times more likely to have patients
with a complication compared with providers who did not misdiagnose (OR 2.03, 95%

Cl11.31-2.16). The results are presented in Table 4.10.

Table 4.10: Predictors of obstetric outcomes

Diagnostic Obstetric Odds ratio (95%
Errors outcome cl) p-value
Safe  Unsafe
Matched 231 6
Unmatched 22 68 2.03 (1.31, 2.16) 0.046
Total 253 74
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CHAPTER FIVE

DISCUSSION

5.1 Prevalence of diagnostic errors among post-natal mothers

This study employed the Postulated Theoretical Framework (Singh, 2014) that
envisaged understanding the variables that contributed to increased diagnostic errors
which were predictors of obstetric outcomes in health facilities in Bungoma County.
According to KDHS (2014), the maternal mortality ratio was 382/100,000 live births
annually. This number was above Kenya’s average annual maternal mortality ratio of
362/100,000. The researcher investigated the variables that were contributing towards
increased diagnostic errors in Bungoma, which were: delayed diagnosis, missed
diagnosis, absent diagnosis, the wrong diagnosis, misinterpretation, unmatched

diagnosis and unnecessary investigation.

It was established that delayed diagnosis contributed 43.1% to unsafe obstetric
outcomes and 56.9% to a safe obstetric outcome. The delayed diagnosis among the
diagnostic errors was established as the main predictor of unsafe obstetric outcomes
among pregnant women in Bungoma County. This finding is consistent with the
findings of Bernnett and Kaimenyi (2017) that opined that delayed referral was the
main contributing factor to increased morbidity in pregnant women in Bungoma
County. The research findings of the delayed diagnostic error being a common variable
are suggestive of the delay being associated with difficulty in making a diagnosis or
wrong diagnosis and sometimes unnecessary investigations. Further, still, this
phenomenon may have contributed to by inability to identify the initial diagnosis and,

therefore, inappropriate referral decision making.
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Prompt diagnosis of a condition is at the epicentre of reproductive health. Failure to
promptly diagnose a condition that might develop into an adverse condition predisposes
the pregnant women towards a negative and riskier obstetric outcome that might also
be fatal. This study found out that most pregnant women who developed adverse
conditions during pregnancy and even fatalities among them were contributed by

delayed diagnosis.

Missed diagnosis contributed 38.8% to an unsafe obstetric outcome and 61.2% to a safe
obstetric outcome. Missed diagnosis misleads a clinician from the next step of the
diagnostic process. In the event of an absent diagnosis, the problem is even worse
because it raises dilemmas in the management of the patient. This is worse in cases of
obstetric emergencies. The researcher posited that missed diagnosis contributed to an
increased maternal mortality ratio of 382/100,000 in Bungoma County. Besides, absent
diagnosis contributed 27.5% to unsafe obstetric outcomes, with about 72.5% safe
obstetric outcomes. This finding compared to the findings in rural China and India
where the absent diagnosis was up to above 70 %( Das, 2018) reveals a relatively better
diagnosis in Kenya. However, it is still possible to minimize the diagnostic errors and
improve pregnant women’s outcomes. Hidden conditions give a false negative medical
diagnosis which contributes towards wrong medical conclusions. At Bungoma County,
it was established that it contributed to about a quarter of the unsafe obstetric outcomes
in Bungoma County. This also meant that there was no retesting of these false-negative
to try to manage the prevailing conditions that might be accessed from the pregnant

woman’s medical records and home history.

It was also established that the wrong diagnosis contributed 34.9% to unsafe obstetric

outcomes and 65.1% to the safe obstetric outcome. The wrong diagnosis has adverse
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obstetric outcomes in most cases. With the wrong diagnosis, wrong intervention might
be applied and fatalities therein. Based on the maternal mortality ratio of 382/100,000
live births in Bungoma, the wrong diagnosis will continue to increase affecting Kenya’s
target on the national maternal mortality ratio of 147/100,000 (KDHS, 2014). The
increased prevalence of maternal mortality ratio in Bungoma County could be the
product of the wrong diagnosis which was noted by Oketch (2017) that the wrong
diagnosis was the silent killer and might have claimed the lives of many pregnant
women after wrong treatment. The findings on the wrong diagnosis were in support of
Liberman (2018) where it was stated that 12 million people in the USA were
misdiagnosed annually. Misinterpretation of diagnostic data contributed 24.2% to
unsafe obstetric outcomes and 75.8% to the safe obstetric outcome. Lack of specialised
treatment at the ANC and maternity is catastrophic to pregnant women. Also,
inadequate experience in reproductive health providers working with pregnant women
contributes to misinterpretation of the diagnostic data at ANC and maternity. According
to Graham (2015), diagnostic errors in many instances were caused by failures in the
interpretation of the findings mostly radiological and laboratory information. WHO
(2016) posited that it was important to address morbidity and mortality among pregnant

women and their foetuses/babies?

The unmatched diagnosis among the pregnant women contributed 26.3% to unsafe
obstetric outcomes and 63.7% to the safe obstetric outcome. This was attributed to
either wrong initial or wrong final diagnosis or both were wrongly done after the
researcher reviewed the medical records of the participants (MCH Booklet and medical
notes). The unmatched cases emanated from the unprofessionalism of the healthcare
workers at the ANC and maternity. This was an unfortunate occurrence considering the

global campaigns on the promotion of safe motherhood outcomes. It was established
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that unnecessary investigation of the pregnancy progress contributed 19.3% to unsafe
obstetric outcomes and 80.7% to the safe obstetric outcome. This led to interference
with the pregnancy and created new potential adverse conditions among pregnant

women.

The unmatched diagnosis is attributed to either wrong initial or wrong final diagnosis
or both were wrongly done. It is clearly known that the unmatched diagnosis has a
higher probability of leading to unsafe complications in birthing even death. There is a
global campaign on the promotion of safe motherhood outcomes; however, diagnostic
errors are persisting especially in sub-Saharan Africa. While most pregnancies and
births are uneventful, all pregnancies are at risk. Failure to properly diagnose a
condition contributed to errors in emergency departments that rippled to obstetric
emergencies. Diagnostic errors receive comparatively less attention and yet they are
common globally (Nathan et al., 2017). Pregnancy is double-edged — joyful
anticipatory time and on the flip side grave concern and anxious time. It can be
concluded from the WHO (2018) stating that around 15% of all pregnant women
globally develop a potentially life-threatening complication that calls for skilled care,
some requiring a major obstetrician intervention to survive. This is exactly a concern
in Bungoma County, where about 30 women in 100 women have a potential of

diagnostic errors; which this study found leading to high risk to the obstetric outcome.

5.2 The variations between initial diagnosis and final diagnosis

The investigation on the variation between initial and final diagnosis among post-natal
women in Bungoma County teaching and referral hospital showed that the matched
diagnosis did not vary. The variation from the unmatched diagnosis indicated that the

initial and final diagnosis was not agreeable. Therefore, the unmatched diagnosis was
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highly varied which increased the risk of unsafe obstetric outcomes among pregnant
women. It was a known fact that the way pregnant women are handled at the antenatal
care clinic and maternity was important in this study of diagnostic errors as a predictor

of the obstetric outcome.

This study established that pregnant women were being handled well at the facility,
where the healthcare workers at antenatal care shared antenatal information concerning
the pregnancy progress, which was important for birth preparedness. But, still, maternal
mortality was 382 deaths per 100,000 live births. What made it a continuous problem
in health facilities in Bungoma County? It was determined that most facilities were ill-
equipped to effectively diagnose from the first time of consultation where the initial
diagnosis was essential in planning for the next course of action. The protocols for
diagnosis and subsequent treatment of a pregnancy-related condition were poor thus
promoting increased diagnostic errors. The results from the study showed that initial
diagnosis and final diagnosis had a standard deviation of 0.387 whereas with this
variation when projected to pregnancy outcomes there were 20.4 % unsafe pregnancy
outcomes resulting from these diagnostic errors. This finding tends to emphasize and
support the findings of Kar, (2010) that showed that disparities between initial diagnosis
and final diagnosis stood at 57%. Kar, (2010 ) further alluded to the gap being present
in the obstetric care department dealing a significant effect to not only pregnant women

but also on neonates.

In clinical practice, achieving a low degree of variability between initial diagnosis and
discharge diagnosis is essential. Making accurate diagnoses helps in subsequent
decision making especially in reproductive health where time is of essence

(Chattopadhyay, 2013). The results of the study showed that initial diagnosis had a
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significant variation to the final diagnosis which tends to agree with a study in India
that gave 18.4% prevalence disagreement on clinical autopsy (Vougiouklakis, 2011),
while Kar (2010) research finding gave a variation to the tune of 57%. This finding,
therefore, showed that the discrepancies between initial diagnosis and final diagnosis
eventually affected the management of the patient and subsequent outcomes. It was,
therefore, pertinent that an initial diagnosis was correct for effective, quality and timely

intervention.

A Kenyan retrospective study by Yego, et al. (2013), stated that complications arising
from pregnancy and puerperium have been leading to increased morbidity and mortality
in females and neonates. Direct causes of maternal mortality result from obstetric
complications of pregnancy, labour and puerperium including interventions or any
after-effects of these events. The delay in receiving adequate and or correct emergency
care from the initial misdiagnosis of a pregnant woman contributes to the underlying
causes of maternal mortality and morbidity. Timeliness of interventions including
correct early initial diagnosis is imperative if adverse maternal outcomes are to be
averted. In reference to the USA, Liberman (2018) opined that about five per cent of

the adult population were misdiagnosed while they sought outpatient, services.

Abebe, (2017) avers that the purpose of focused antenatal care (FANC) is to optimize
maternal and foetal health, provide maternal and foetal screening (initial diagnosis),
make medical and social interventions where necessary and ultimately improve the
outcomes of the pregnancy. However, the study reveals that there was nobody to
interpret the results at 7% during FANC visits and &7.3 % at OPD. The study also
revealed that diagnostic errors generally ranged from 7.0% to 18.7% cumulatively.

FANC visits alone without an initial diagnosis that matches with discharge diagnosis is

52



insufficient to alter maternal outcomes. It was therefore noted that without
incorporating good diagnostic management practices, FANC visits alone may not yield
safe pregnancy outcomes. This study is also collaborated by a study of gap analysis
between initial diagnosis and final diagnosis by Vougioklakis (2011) where the study
compared clinical diagnosis and autopsy findings. In this study, it was noted that there
were incidences where the initial diagnosis was missing in 43% of the cases. High
prevalence rates observed in the study seem to suggest corresponding unsafe outcomes

and a subsequent increase in maternal morbidity and mortality.

5.3 Relationship between diagnostic errors as predictors of obstetric outcomes

Singh’s theory (2014) states that diagnostic errors may result in adverse outcomes and
that diagnostic errors misdirect interventions that may eventually result in an adverse
pregnancy outcome. The study finding revealed that indeed there were diagnostic errors
that influenced obstetric outcomes at Bungoma level five referral hospitals. Chi-square
performed showed that there was an association between diagnostic errors and
pregnancy outcomes. These results are consistent with a study done by Ordi et al (2019)
in Mozambique, where major diagnostic errors were associated with up to 58% adverse
outcomes and these outcomes resulted in 70% mortalities. These findings are further
reinforced by Chattopadhyaya, (2013) who acknowledges that timeliness of
interventions including correct early initial diagnosis was imperative if adverse

maternal outcomes were to be averted.

This study shows that unnecessary investigation, delayed diagnosis and wrong
diagnosis contributed to increased diagnostic errors. This was evident that health care
providers tend to pay little attention to patients’ conditions and order unnecessary

investigations(Shimkhada et al,2016) Furthermore, some health practitioners waste a
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lot of time to make a diagnosis especially during the first antenatal care visit, which
may magnify the underlying condition hence leading to the wrong diagnosis. It was
also established that diagnostic errors were a statistically significant predictor of unsafe
obstetric outcomes. However, with matched diagnosis, the chances of unsafe obstetric
outcomes are very negligible. Health practitioners need to endeavour to mitigate
diagnostic errors in order to promote safe obstetric outcomes. According to Harolds
(2015), diagnostic errors have a significant bearing on the totality of patients or clients
care. Diagnostic errors impact negatively the quality of health care of the patient or
client. The impact can be in the form of physical, spiritual, psychological, and social
trauma. Complications arising from pregnancy and puerperium are the leading causes
of morbidity and mortality in women and the timeliness of interventions during

diagnosis is pertinent for the subsequent reduction in mortalities (MOH, 2017).

To examine the relationship between diagnostic errors and obstetric outcomes, logistic
regression was done and it was found that diagnostic errors predicted obstetric
outcomes with diagnostic errors having 2.03 more likely to result in an adverse obstetric
outcome. This finding tended to agree with a study done in the Philippines where the
Odds ratio was 2.96. However, the study in the Philippines was a simulation and was
mainly centred on the health care workers whereas the study in Bungoma mainly was
directed at those affected women who were pregnant. Any form of diagnostic errors,
therefore, that can be minimized may help in reducing the probability of an adverse
outcome and promoting safe pregnancy outcomes. To illustrate the magnitude of the
adverse effects of diagnostic errors, a study was carried at Moi Teaching and Referral
Hospital by Yego et al 2013 and the hospital record audit showed that 51% of the
neonatal mortalities occurred and 64% of maternal deaths did occur and this shows the

morbidities and mortalities that occurred during and at birth which may have been
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influenced by diagnostic errors. These views were reinforced by the views expressed
by Harolds, (2015) that misdiagnosis causes more fatalities than road traffic accidents

in the United States of America

History taking and physical examination form the basis of the diagnostic process in a
workstation. However, in this error of technology, Carayon (2014), asserts that the
workstation provides the context in which the diagnostic process occurs. And this takes
us to the investigation part. In this study, it was noted that unnecessary investigation
and lack of interpretation was an issue that contributed to the diagnostic error and
therefore influenced the pregnancy outcomes. It’s worth noting that in some instances
backed by the key informant interview, it has been suggested that with some point of
use innovative equipment, instant diagnosis can be made and therefore improve initial
diagnosis. Towards the same direction, Abimany-Ochom et al (2019) suggests that
minimizing diagnostic errors in an acute setting like obstetrics require prudent use of

technology as a point of use ultrasonography

Direct causes of maternal mortality result from obstetric or pregnancy complications as
opined by Njoroge( 2012). the complications are conditions which if diagnosed early
the correct interventions were undertaken. Early diagnosis especially initial diagnosis
is therefore essential in minimizing diagnostic errors that are important in promoting
pregnancy outcomes, whereas delayed, missed, absent, the wrong diagnosis with
unnecessary investigations and wrong interpretations do influence pregnancy outcomes

adversely
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CHAPTER SIX

CONCLUSION AND RECOMMENDATION

6.1 Conclusions

This study found out that about 30 women in 100 women who sought services at the
antenatal care clinic experienced a diagnostic error. The diagnostic errors originated
from delayed diagnosis, missed diagnosis, absent diagnosis, wrong diagnosis,

misinterpretation of the test, and unnecessary investigations.

The unmatched diagnosis (variation between the initial and the final diagnosis)
contributed to the high burden of the unsafe obstetric outcome. The matched diagnosis
(agreeable initial and final diagnosis) had no variation. The variation between the initial
diagnosis and the final diagnosis was a statistically significant predictor of obstetric
outcome. The unnecessary investigation, delayed diagnosis and wrong diagnosis
contributed to increased diagnostic errors among the pregnant women in Bungoma

County.

The study found that indeed diagnostic errors had an influence on the obstetric outcome
and significantly resulted in adverse pregnancy outcomes. Diagnostic errors predicted

an adverse pregnancy outcome at 2.03 times more likely than without a diagnostic error.

The study demonstrates that a correct diagnosis is a viable strategy in preventing unsafe

obstetric outcomes.

6.2 Recommendations
The study recommended the following;
The ministry of health (MOH) together with county governments consider providing

in-service training to the health practitioners (undergo mandatory updates especially in
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emergency obstetric and neonatal care) to promote and improve their diagnostic skills
in order to reduce the prevalence of diagnostic errors. Moreover, the purpose is to
expand diagnostic capacity including laboratory services and point of use tests in

dispensaries, health centres, sub-county hospitals and county hospitals.

MOH and the County Government of Bungoma to consider the introduction of precise
and simple diagnostic technology equipment such as handheld ultrasound for obstetric

use including training of health workers in their application.

There should be rapid and multiple consultations among health care workers during

health care provision to pregnant mothers to improve the accuracy of the diagnosis.

6.3 Suggested study
A study is suggested to focus on determining the common sites where diagnostic

errors occur and policy influence on diagnostic processes.
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APPENDICES

Appendix I: Consent Form

| am Wafula Nandebe David, a Clinical Officer, lecturer and a researcher, currently
studying Master of Science in Public Health at Masinde Muliro University of Science
and Technology. | invite you to participate in the study “Diagnostic Errors as Predictors
of Obstetric Outcomes among Post-Natal Mothers in Bungoma County”.

The purpose of the study

Purpose of the study is to determine diagnostic errors as predictors of obstetric
outcomes among post-natal mothers in Bungoma County, so as to inform policy on
ways of improving maternal outcomes during pregnancy.

How about the procedure

You will be required to answer questions voluntarily after giving consent. You will not
be victimized if you decline to respond to the questions or if you decide to discontinue
at any stage of the study. During discussion, recording of information will be done using
an audio recording device which will help to retrieve the information later. Also photos
of the sessions will be taken after you giving consent.

What are the benefits of the study?

The study will help in understanding the origin of diagnostic errors how, often do they
occur and how to mitigate them during pregnancy and childbirth. The results will help
inform policy on the strategies on how to reduce diagnostic errors during pregnancy in-
order to improve maternal outcomes.

What are the risks of the Study?

The process of the study especially during data collection may bring about
psychological stress upon recalling a sad moment especially those who lost a baby or
pregnancy which otherwise would be avoided.

Confidentiality

The information about what | observe or you provide during the study will be kept
confidential. Only the Principal Investigator and the interviewers will have access to
the information. The information will be kept under key and lock by the Principal
Investigator during the course of study.

Contact information of the principal investigator

Name: Wafula Nandebe David

Mobile no. 0727086632

Email Address: nandebedavid@yahoo.com

Contacts of Co- investigators
Dr. Benard Wesonga
0722584572

OR

Dr. Maximilla Wanzala
0722468936

Participant’s Signature.....................coouenan Date ......oooeiviiiiiii

Investigator’s Signature................cooeveinne Date .......ooooviiiiiii
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Appendix I1: Structured Questionnaire for post-natal mothers

Health facility code Date Interview

(if relevant) (dd/mm/yy) | number | To becompleted by the
interviewer

1. Introduction

Read the informed consent form to the respondent(s) and ask them to sign it.

\ 1. Particulars (demographic characteristics)

1.1. Age /year of birth (tick appropriately)

| <35yrs | >35yrs |
1.2parity (tick as necessary)

| First delivery | 2and more |

1.3. Marital status Yes () No ()

1.4. Education yes () No ()

1.5 date of admMiSSioN--------=-=-=-nmmmmmmmm oo
1.6 date of discharge--------------=-=----=-mmmmmm oo -
1.7 Education Level

Primary @)
Secondary ()
Tertiary @)
None ()
1.8 Religion
Christian ()
Muslim @)
Others O
1.9 Income
Formal @)
Informal @)
Others @)

2. handling of pregnant mothers at FANC attendance, peri-diagnostic
factors and prevalence’s of diagnostic errors

2.6. Did you receive sufficient information about the following during ANC visit?

2.6.1Your physical health during the pregnancy Yes () No ()

2.6.2 Possible mood changes during the pregnancy yes () No( )
2.6.3 How the baby was developing yes( ) No( )
2.6.4 What you could expect regarding the birth yes( ) No( )

2.6.5Post-natal period (e.g. breastfeeding, nutrition, care for the child yes ( ) No (
)
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2.7 Were you examined Yes( ) No ()
If yes Were you told the findings  Yes () No ( )

2.9 Were you investigated  Yes () No ( )
If yes, which investigation?------------------------- et EE
What was the result ?------------------------ e

3. variations between unmatched and matched diagnosis, based on initial
and final diagnosis matching in relation to obstetric outcomes

3.1 What made you to be admitted?------=-=-=-=-mmmmmmm oo

3.2 how long did YOU Stay---=-=-=-=nmnmmmm e oo

3.3 Did your practitioner tell you the condition? Yes ( )No ( )

3.4 In case there was a problem, was it similar to what you were told during ANC
visits? Yes ( )No ()

3.5 mode of delivery  (complicated) ( normal)

If complicated was it planned? (yes) (No)

3.6 birth

Single baby

Multiple

Other (specify)------- e

3.7 outcome of the pregnancy

Alive

Any complication to child

Any complication to the mother

Referral

3.7 If complications arose what do you attribute these complications to?

3.8 The interviewer asks for the ANC booklet and any discharge notes and fills the table
below based on the finding in the ANC and booklet (variations between initial diagnosis
and final diagnosis and obstetric outcomes as observed)

3. |ag | pari [sch |Initi | Fin | Ma | Unm | No Dur | Treatme | Saf
8 |e |ty oole | al al tch | atch | of atio | nt/given |e
Se d dx |dx |ed |ed inves | n timely/n | out
ri tigat | of ot timely | co
al ions | stay me
n S

0
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4. variations between unmatched and matched diagnosis, based on initial and
final diagnosis matching in relation to obstetric outcomes

4.Attributions of diagnostic errors to obstetric outcomes at ANC, OPD and on
admission

Agree Disagree

4.8.1Lack of diagnosis at
ANC

4.8.2 Delayed diagnosis
at OPD

4.8.3Lack of diagnosis on
admission

4.8.4Delay in
investigations

4.8.5 wrong
interpretations of tests
4.8.6Nobody to interpret
tests

4.9 if complications what type of complications did you get--------------
4.10 what was done about this complication

4.11Do you feel the delivery has beencostly? Yes ( )No ()

4.13 Overall rating, do you believe the obstetric outcome is related to the
following care

Predictor of outcome Agree Disagree

Delayed diagnosis

Missed diagnosis

Absent diagnosis

Wrong diagnosis

Misinterpretation of tests

Unmatched diagnosis

unnecessary investigation

Thank you
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Appendix I11: Key Informant Interview schedule

Interview schedule guide questions

1. Inyour own opinion describe the importance of making a correct diagnosis as early
as possible in a pregnant mother right from pregnancy through to 6 weeks after
delivery

2. Do you believe there are diagnostic errors (missed) observed during your practice
in terms or missed, wrong, delayed or absent diagnosis in obstetric care and if yes
how often do you see this errors

3. How do diagnostic errors affect management of the obstetric client and obstetric
outcomes from the time these errors are made at different stages to the outcomes

4. How best do you think we can deal with these diagnostic errors in obstetrics so
that we prevent them as much as possible or minimize them from happening both
in this hospital and nationally?

5. How do you view the effects of diagnostic errors to the mothers, workers, hospitals
and health services generally?

Probes
Importance of correct initial diagnosis
Does initial diagnosis vary from final diagnosis by any chance?
How often does it vary?
What is the reason of variation?
What are some of the diagnostic errors commonly seen?
Are diagnostic errors increasing or reducing?
How does diagnostic error affect the plan of management?
What are some of the unsafe outcomes?
What are some of the safe outcomes?
How can we prevent these diagnostic errors?
Do you believe feedback is essential in prevention of diagnostic errors?
Any resources affected by diagnostic errors

Thank you!
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State Depariment of Basic Edocation and Early Learning- Bungoma Counly

When Eeplving please quote County Dicector of Education
e-mail: bungomacdedpmail oo P.AY, Box 1620-30200
BUMOOMA

Ref Mo BOEDE19YOLI11/97
Date: 20™ April, 2020

TO WHORM IT MAY CONCERN

RE: AUTHORITY TO CARFRY OUT RESEARCH — WAFULA MAMDEEE DAVID -
MNACOSTIP/20/4382

The bearar of thiz letter Mr.\Wafula Nandebe David of Masinde Muliro University of
Science and Technology has been authorized to camy out research on “Diagnostic
Errors as Pradictors of obstetrie outcomes among postnatal mothers in Bungoma
vounty, Kenya'for a period ending Avgust, 2020,

Kindly accord him the necessary assistance

ISTINE DWINO [ e
For: COUNTY DIRECTOR OF EDUCATION
BUNGOMA COUNTY
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REPUBLIC OF KENYA

> S COUNTY GOVERNMENT OF

'ﬁ;@’\ BUNGOMA
Py MINTSTRY OF HEALTH
OFFICE OF THE COUNTY DIRECTOR
A
Telegrams: “MEDICAL™, BUNGOMA COUNTY DIRECTOR OF HEALTN
Telephone: (055) 30230 Fax: (U535) 30650 BUNGOMA COUNTY
E-mail: dncsiaiuiyahoocom P. O, BOX 18-502¢0
When replaying plesse quote RUNGOMA
Ref: CG/BGM/CDH/RESRC/VOL.1 DATE: 15T APRIL, 2020

WAFULA NANDERBE DAVID

MASINDE MULIRO UNIVERSITY OF KENYA v Ll
RE: PERMISSION TQ CONDUCT : ™ OURTY

Following your application for authority to conduct research entitled “diagnostic errors
as predictors of obstetrc outcomes among post natal mothers in Bungoma
County”, I arn pleased to inform you that you have been authorized to undertake Lhe
survey in Bungoma and Webuye County Hospitals and Kimilili Sub County Hospitals
for the peried ending 23rd March, 2021,

Kindly notle that, as en epplicant wha has beer: licensed under the Science, Technology
and Innovation Act, 2013 to conduct research in Kenya, you shall deposit 2 copy of the
final research report to the County Director of Health. The soft copy of the same should
be submitted through the online Reasearch Information systerm.

Thank you.

COUTS DIRFCTOR 1-'u P}
stk aeg o |'
- V5 200

BRI OMA

DR. JOHNSTON nmmr-m s
COUNTY DIRECTOR OF HEALTH
. BURGOMA COUNTY
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Appendix V: Map of Bungoma County
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