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Abstract

Objectives: This study aimed at investigating the prevalence and determinants of medical error
involvement among early career doctors (ECDs) in Nigeria.

Material and methods: This study was a post-hoc analysis of a descriptive cross-sectional
questionnaire-based survey of 460 ECDs in 14 hospitals spreading across Nigeria.

Results: The mean (=SD) age of the surveyed respondents was 32.6 (£5.7) years and 312 were males.
Seventy-six respondents (16.5%) had been involved in medical error before, of which 38.1% of them
indicated that they were involved in such error about 0 to 1 year ago. Bivariate analysis showed a
statistically significant relationship between the place (Nigeria versus foreign) of respondents’
undergraduate medical/dental training and their status regarding involvement in medical error only (p =
0.048). However, multivariate analysis showed no statistically significant (p-values>0.05) relationship
between the relevant characteristics of the respondents and their involvement in medical errors.
Conclusion: This study affirms that medical error involvement is not an uncommon event among ECDs
in Nigeria. Importantly, serious efforts need to be committed towards reducing the rate of medical errors
among ECDs.
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defined as a failure to achieve planned actions
(errors of execution) or using wrong plans to attain
an objective (errors that result due to planning).’
Medical errors are a significant cause of mortality
and morbidity. The World Health Organization
(WHO) estimates that medical errors are one of the
top ten causes of death and disability worldwide,
particularly in low and middle income countries
(LMICs) where 134 million healthcare associated
adverse events occur contributing to 2.6 million
deaths annually." Consequently, the World Health
Assembly in May 2019 adopted the resolution to
ensure patients’ safety from medical errors and
established September 17 as the World Patient
Safety Day.’

Among healthcare professionals, medical errors are
found to be common among doctors.’ Early career
doctors (ECDs) are medical or dental practitioners
who are resident doctors, medical/dental interns, or
medical officers below the rank of principal medical
officers and dental equivalents.” ECDs are a
vulnerable population of doctors whose early
experience shapes their future behaviour and
responses to medical error.” Thus there is need to
focus on this group for effective prevention and
mitigation of medical errors. Though it has been
argued that medical errors are inevitable in almost
all healthcare settings and that virtually all doctors
have made mistakes but generally under-report
them (the concept of “to err is human”).”* However,
the Hippocratic dictum states “above all, do no
harm”;’ and patient safety is a basic right that should
always be ensured during patients contacts with
health care settings. "’

In the United States (US), it is recently estimated
that medical errors may account for 251,000 deaths
annually, making it the third leading cause of
death." A population-based study of 6,586 US
physicians showed that 691(10.5%) reported a
major medical error in the prior 3 months.” These
medical error rates are significantly higher in the US
than in other developed countries such as Canada,
Australia, New Zealand, Germany and the United
Kingdom, even though less than 10 percent of
medical errors are reported.” Among developing
countries, Pakistan reported that among 130
postgraduate resident doctors, 128(98.5%) had
encountered a medical error among whom
103(86%) had disclosed their errors.’

In Africa, many countries do not properly report the
data on medical errors and minimal risk for
physicians to lose their licenses due to poor
controls.” However, some studies on the subject
have been conducted. In a study of 77 health
workers in Uganda, 41(53.2%) reported that
medical errors occurred.” A systematic review of 51
studies from nine African countries reported 8.4%
prevalence of adverse drug events from medication
errors. *

In Nigeria, a national survey of 2,386 health
professionals reported a prevalence of self-reported
medication errors 0of47%.'” In Ondo State, a study of
95 health professionals reported that medication
errors were found more commonly among junior
doctors and nonmedical doctors; and only 1.6% of
the errors were detected and corrected during the
process of dispensing." Another study in Abia State
reported a medical error rate of 42.8% among 145
medical doctors and committal of medical errors
was significantly associated with less than ten (10)
years of practice.’

In all, medical errors can be fatal, debilitating and
economically draining to all parties; and need to be
urgently addressed. An investigation into the
prevalence and determinants of medical errors will
help in policy making and implementation geared
towards curbing the menace of medical errors in
Nigeria. This study therefore aimed to investigate
the prevalence and determinants of medical error
involvements among the ECDs in Nigeria —a group
of doctors who historically have been more prone to
medical errors.

Materials and methods

Study Type

This was a descriptive cross-sectional study
conducted to investigate the prevalence and
determinants of medical error involvements among
ECDs in Nigeria. This study forms a part of the
Phase II projects of the CHARTING (Challenges of
Residency Training and Early Career Doctors in
Nigeria) Study.””” At large, the CHARTING Study
is a multi-centre, and hospital-based major research
project which studies the medical, economic and
psychosocial issues affecting ECDs across
Nigeria.”"* Furthermore, this study was a post-hoc
analysis.
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Study Protocol

The protocol of the CHARTING Study — Phase II, of
which this current study forms a part of it, had been
earlier described in literature.”

Study Instrument

The study instrument for this current study was a
seven-section paper questionnaire which forms a
part of the piloted CHARTING Study — Phase II
questionnaire.” The questionnaire has 39 items
which obtained the following information from the
participating ECDs: socio-demographic
characteristics (Section 1; 9 items); history of
engagement in medical errors (Section 2; 2 items),
personal health issues using the Patient Health
Questionnaire — 9 [PHQ9] (Section 3; 9 items), and
anxiety-related issues using the Generalized
Anxiety Disorder Questionnaire — 7 [GAD7]
(Section 4; 7 items), clinical performance self-
rating (Section 5; 5 items), self-rating on current job
(Section 6; 5 items), and working hours (Section 7; 2

items).

Study Sites

The study sites were some selected hospitals across
five, out of six (north-west, north-east, north-
central, south-west, south-south, and south-east),
geopolitical zones in Nigeria (Table 1).
Participating hospitals were selected using
multistage sampling technique.

Sampling

The sampling (sample size determination and
sample selection) processes adopted in this study
has been well-described in “Niger J Med.
2019;28(2):198-205.%

Data Collection

The data collection process was carried out between
July 2020 and May 2021. A total of 460 ECDs,
selected using multistage sampling technique,
participated in this study.

Table 1: Distribution of respondents based on geopolitical zones and centres

Centre Frequency (%)
North-West Zone
Ahmadu Bello University Teaching Hospital, Zaria 41 (8.9)
National Eye Centre, Kaduna 12 (2.6)
Federal Medical Centre, Katsina 70 (15.2)
North-East Zone
University of Maiduguri Teaching Hospital, Maiduguri 40 (8.7)
North-Central Zone
University of Ilorin Teaching Hospital, Ilorin 49 (10.7)
South-West Zone
Federal Medical Centre, Owo 12 (2.6)
Federal Teaching Hospital, Ido Ekiti 16 (3.5)
Obafemi Awolowo University Teaching Hospital, Ile-Ife 21 (4.6)
Ladoke Akintole University of Technology Teaching Hosp,
12 (2.6)
Ogbomoso
University College Hospital, Ibadan 83 (18.0)
Lagos University Teaching Hospital, Idi-Araba 6(1.3)
Ladoke Akintole University of Technology Teaching Hospital, 12 (2.6)
Osogbo
South-South Zone
Irrua Specialist Teaching Hospital, Irrua 80 (17.4)
University of Port Harcourt Teaching Hospital, Port Harcourt 6(1.3)
Total 460 (100.0)
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Table 2: Characteristics of the respondents

Items Value / Frequency (%o)
Age as at last birthday, in years (N=432)

Mean (+SD) 32.6(#5.7)
Gender (N=453)

Male 312(68.9)

Female 141 (31.1)
Ethnicity (N=329)

Yoruba 1% (59.0)

Hausa 75(22.8)

Ibo 50(15.2)

Other 10(3.0)
Marital status (N=454)

Single 195 (43.0)

Married 256 (564)

Divorced 1(0.2)

Separated 2(04)
Cadre (N=449)

House officer 103 (22.9)

Medical officer 46 (10.2)

Registrar 188 (41.9)

Senior registrar 14 (23.2)

Senior medical officer 8(1.8)
Country of first medical/dental training (N=460)

Nigeria 419 (91.1)

Foreign (outside Nigeria) 41 (9.9
Length of years spent in medical/dental school (N=455)

=6years 125(27.5)

>byears 330(72.5)
Age at graduation frommedical/dental school (in years) (N=444)

Mean (+SD) 26.7(£3.0)
Number of years spent between graduation from medical/dental school
and residency (N=455)

Mean (SD) 7.4 (£1.5)
Years of practice (post-medical/dental degree qualification) (N=386)

Mean (SD) 6.6 (44.3)
Additional qualification (N=460)

None 402(87.4)

Postgraduate diploma 92.0)

Academic naster 23(5.0)

Professional master 16(3.5)

Non-medical professional fellowship 10(2.2)

N-—Total number of ECDs that responded

Thom Med. J. Vol.15 Nol. January, 2022 www.ibommedicaljournal.org



Oladimeji Adebayo et al

Prevalence and determinants of medical errors...

Data Analysis

The data obtained from the 460 ECDs were
computed and analyzed using the Statistical
Package for Social Sciences (SPSS) Version 23
software. The frequencies and proportions of all
variables (discrete and continuous), and means and
standard deviations (SD) of all continuous variables
were determined. Chi-square (y’) test, Man-
Whitney U test, and student T (t) test were used in
determining bivariate associations between
variables of interest. Multivariate regression

analysis was also done on various factors as seen in
Table 5A, 5B, and 5C.

Ethical Considerations

This study was conducted with strict compliance
with the provisions obtained in the Helsinki
Declaration regarding health-related studies on
human participants. Prior to the study, we obtained
ethical approval from the National Health Research
Ethics Committee (NHREC). Prior to participation,
all the recruited ECDs were informed about the aims
and objectives of the study; they were also informed
that their participation in the study is strictly
voluntary and confidential, and that they have the
freedom to opt out of the study if peradventure they
are unwilling to continue participation in the study.

Before they were issued a questionnaire to fill,
written informed consent was obtained from each of
the consenting participant. Data collected were
anonymous and analysis was done with strict
adherence to confidentiality.

Result

The completeness rate for the study was >70%, i.e.
all the respondents responded to at least 27 (=70%)
items in the 39-item questionnaire.

Table 1 depicts the distribution of the respondents
based on affiliated centre (i.e. hospital) and
geopolitical zone in Nigeria.

Table 2 depicts the characteristics of the 460
respondents (with “N” designating the total number
of respondents that responded to an item in the
table). Three hundred and twelve respondents
(N=453; 68.9%) were males, 194 (N=329; 59.0%)
were from the Yoruba ethnicity, 256 were married
(N=454; 56.4%), 188 (N=449; 41.9%) were
registrars, 419 (N=460; 91.1%) were Nigeria-
trained, 330 (N=455; 72.5%) spent >6 years in
medical/dental school, and only 23 (N=460; 5.0%)
had an academic master degree. The mean (+SD)
age of the respondents as their last birthday was 32.6
(£5.7). The mean (£SD) age of graduation from
medical/dental school was 26.7 (£3.0). Other

Table 3: Prevalence of medical error involvement among the respondents

Items n(%) / Value
Have you been involved in any form of medical error?*
Yes 76(16.5)
No 347(75.4)
Did not say 37(8.0)
If yes (to the above question*), how many years ago were you most recently involved
in a medical error?
0-1 29(38.1)
2 9(1.2)
3 4(5.3)
4 3(3.9)
=5 6(7.9)
Did not say 25(32.9)
Average number of years (Mean [+SD]) 1.49 (£2.00)
Proportion, per cadre, of those with positive history of involvement in medical error
House officer (x=103) 15(14.6)
Medical officer (x=46) 9(19.6)
Registrar (x=188) 29(15.4)
Senior registrar (x=104) 18(17.3)
Senior medical officer (x=8) 3(37.5)

“x” — Total number of the surveyed ECDs who identified themselves

to belong to a cadre or a department
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Table 4: Cross — tabulations for bivariate analysis

Involvement in Medical Error
Variables Yes No Test Statistic | P — value
Frequency (%) | Frequency (%)
Age as at last birthday, in years| 34.93 (+4.27) | 34.92 (+4.58) |[t=0.007 0.931
(mean[£SD])
Gender +2=1.236 0.266
Male 56 (19.4) 233 (80.6)
Female 19 (14.8) 109 (85.2)
Place of undergraduate medical/dental 2 =6.06 0.048
training
Nigeria 71 (18.5) 313 (81.5)
Foreign (outside Nigeria) 4 (10.5) 34 (89.5)
Age at graduation from medical/dental | 26.6 (£2.6) 26.7 (£2.9) t=0.04 0.840
school
Number of years spent in medical/dental | 7.30 (£1.2) 7.5 (£1.5) t=0.642 0.423
school
Number of years spent between |5.2 (£2.9) 5.0 (£2.6) t=0.103 0.749
graduation from medical/dental school
and residency
Years of practice (post-medical/dental | 6.7 (£3.9) 6.5 (x4.4) t=0.071 0.790
degree qualification)
Cadre = 6.641 0.156
House officer 15 (16.5) 76 (83.5)
Medical officer 9 (20.9) 34 (79.1)
Registrar 29 (16.6) 146 (83.4)
Senior registrar 18 (18.0) 82 (82.0)
Senior medical officer 3 (60.0) 2 (40.0)
Marital status +2=0.023 0.879
Married 43 (18.2) 193 (81.8)
Not married 33(17.6) 154 (82.4)
PHQ9 Score 3.00 2.50 (6.00) Ak 0.332
(IQR=7.25)
GAD7 Score 2.00 2.00 oAk 0.566
(IQR=5.00) (IQR=5.00)
Clinical performance self-rating 17.7 (£3.2) 18.4 (£3.4) t=2.613 0.107
Self-rating on current Job 18.8 (+£3.5) 19.1 (£3.8) t=0.332 0.565
Work hours per day 10.81 (£7.95) | 10.44 (£7.59) [t=0.931 0.335
Call hours per week 35.61 (£28.4) | 36.52 (£33.39) [t=0.827 0.341

+?= Chi — Square test; t = Student T — test; SD — Standard deviation; PHQ9 — Patient Health
Questionnaire — 9; GAD7 — Generalized Anxiety Disorder Questionnaire — 7;
IQR - Interquartile range; ***Man-Whitney U test was done here

Table S5a: Multivariate regression analysis (model A)

Variables B SE Wald | Exp(B) | 95% CI for | Sig.
Exp (B)

Clinical performance self-rating | 0.076 | 0.051 2211 1.079 0.98,1.19 0.137

Self-rating on current job -0.034 | 0.047 0.518 0.967 0.88, 1.06 0.472

Place of medical training | -0.668 | 0.552 1.467 0.513 0.174, 1.51 0.226

(Nigeria/foreign)

Ibom Med. J. Vol.15 Nol. January, 2022
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Table Sb: Multivariate regression analysis (model B)

Variables B SE Wald | df | Sig. Exp 95% CI for EXP(B)
(B) Lower | Upper

Clinical performance self- | 0.051 0.054 | 0919 | 1 0.338 | 1.053 0.948 1.169

rating

Self-rating on current job -0.022 | 0.050 | 0.187 | 1 0.666 | 0.978 0.886 1.080

Year of practice 0.001 0.033 | 0.001 | 1 | 0.974 | 1.001 .939 1.067

Constant 0924 | 0863 [ 1.147 [ 1 | 0.284 | 2.519

B — Beta; SE — Standardized error; Exp — Exponent; df — degree of freedom;

C1 — Confidence interval: Sig. — Significance

Table Sc: Multivariate regression analysis (model C)

Variables B SE Wald | Sig. Exp 95% CI for EXP(B)
(B) Lower | Upper
Clinical performance self-rating | 0.053 0.054 | 0.955 | 0.329 | 1.054 | 0.948 1.171
Self-rating on current job -0.018 | 0.051 | 0.123 | 0.726 | 0.982 | 0.890 1.085
Year of practice 0.015 0.034 | 0.208 | 0.648 | 1.015 | 0.951 1.084
Place of medical training | -1.876 | 1.038 | 3.266 | 0.071 | 0.153 | 0.020 1.172
(Nigeria/foreign)
Constant 2.524 1.299 | 3.772 | 0.052 | 12.473

B — Beta; SE — Standardized error; Exp — Exponent; CI — Confidence interval;

Sig. - Significance

information are also available in the table.

Table 3 provides information regarding the
prevalence of medical error involvement among the
respondents. Seventy-six (76/460; 16.5%)
respondents reported that they had been involved in
medical error before, of which 38.1% (29/76) of
them indicated that they were involved in such error
about 0 to 1 year ago. The senior medical officers
(37.5%; 3/8), medical officers (19.6%; 9/46), and
senior registrars (17.3%; 18/104) were the top three
cadres of the respondents that had a positive history
ofinvolvement in a medical error.

Table 4 presents noteworthy comparisons among
the respondents with respect to their status
regarding involvement in medical error, socio-
demographic characteristics, personal health issues,
and anxiety-related issues. Respondents’ age as at
last birthday, gender, age at graduation from
medical/dental degree, number of years spent in
medical/dental school, number of years spent
between graduation from medical/dental school and
residency, years of practice after medical/dental
degree qualification, and all other characteristics

were found to have no statistically significant
relationship (p>0.05) with the their status on
medical error involvement except for the place
(Nigeria versus foreign) of respondents’
undergraduate medical/dental training, which was
found to be statistically significant (p=0.048).
Tables 5a, 5b, and 5c depict regression models A, B,
and C respectively. In the regression models, no
statistically significant (p-values>0.05) relationship
was obtained between the characteristics of the
respondents and their involvement in medical
errors.

Discussion

Medical error is a global phenomenon and it is an
umbrella term for errors committed in relation to
medical care.'”"™ According to literature, medical
errors exist in different kinds. They include
“surgical error”, “diagnostic error”, ‘“medication
error”, “tubing misconnection”, “device and
equipment error”’, “iatrogenic infection”, “fall”,
“information technology-related error”,
“communication error”, and others.”

[14
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Medical error is one of the major causes of deaths
among patients." Pertinently, medical errors are
preventable errors; the avoidance of such error can
salvage the life of a patient and improve the
quality/outcome of patient care. The need for the
prevention and control of medical errors in patient
care cannot be over-emphasized, as this will help
reduce the incidence rate of disability and deaths in
the society. In a developing African nation like
Nigeria, there is a dearth of credible literature
exploring “medical error” as a thematic research
area. This observation birthed the idea of
conducting this present study to explore the
prevalence and determinants of medical error
involvement among ECDs in Nigeria.

The findings obtained in this study are noteworthy.
The prevalence of medical error involvement in this
study was low (16.5%); this prevalence is lower
than that reported among a population of adults
(18.8%) in Iowa, USA, but far lower than that
reported among staffers and medical students of
Nemazee Hospital (Shiraz, Islamic Republic of
Iran) (95.8%) and residents of Massachusetts, USA
(23%).”* Based on these comparisons, it can be
affirmed that medical error involvement/experience
is a differing phenomenon among diverse
population groups.

About four out of every ten respondents indicated
that they were involved in a medical error within the
past 0 to 1 year, whereas the frequencies of
involvement in such event was lower in older years
(i.e. >1 year). This observation can be attributed to
recall bias, as some respondents might not be able to
completely recall events of such in past years.

It is also important to note that some respondents
decided not to respond to items that enquired about
their involvement in medical errors. Based on the
study scope, it is difficult to ascertain why this
category of respondents refused to respond to such
items. However, can this refusal to respond be due to
fear of reporting such, lack of trust in the
investigators or some other reasons best known to
them? To the best of authors’ capacity, all
participating ECDs were assured that their
participation and data will be kept with strict
confidentiality; hence, this rules out the issue of lack
of investigator-subject trust. Nonetheless, this
observation calls for the need to deeply investigate,
using mixed research methods, why ECDs may be

unwilling to report confidential information
pertaining to medical errors. Due to the non-
response rate observed, it is difficult to rule out that
all the surveyed ECDs had comprehensive
knowledge of what medical error entails. Hence, all
ECDs in Nigeria need to be comprehensively
educated about medical error as a medical
phenomenon.

It was observed that the respondents categorized
under the lowest cadre — house officer cadre — had
the lowest proportion of persons with positive
history of medical error involvement while those
categorized under the senior medical officer cadre
(one of the highest cadres) had the highest
proportion. However, this is not too surprising; the
more the years spent in medical practice, the more
the expected possibility of involving in medical
errors and possibly being more relaxed to
acknowledge an error. This is most probably the
reasons for this variance. More so, house officers are
under strict supervision, they always seek guidance
of their seniors (trainers) before carrying out any
task, so risk of medical error may be low among
them. While some senior medical officers may or
may not be under any supervision, most especially
in general hospitals and some may feel they are well
grounded to take decisions without seeking any
second opinion or liaising with senior colleagues
thus putting them at risk of medical errors.
Nonetheless, this shows the need for meticulous
mentorship with more dedication to training by
trainers as improved skill will benefit ECDs, their
trainers and patients. Minimizing medical errors
will also reduce the litigation burden ECDs and their
superiors will be exposed to.

It is noteworthy that the place of medical/dental
degree training is significantly associated (at the
level of bivariate analysis) with respondents’ status
onmedical error involvement. The category of those
respondents who acquired their medical/dental
degree overseas reported relatively lower rate of
medical error involvement when compared to those
that acquired such degree domestically. However,
after subjecting this interesting finding into
multivariate analysis, it was found that the place of
the respondents’ training is not an independent
predictor of involvement in medical error;
nonetheless, this finding does not completely rule
out the need to investigate why a significant
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relationship of such exists at bivariate analysis level
inahigher powered study.

This study has its limitations. First, this study did
not explore the types of medical errors which the
respondents were involved in; hence, this study did
not ascertain the medical error patterns which the
surveyed ECDs were involved in. Second, this study
did not explore all cadres of medical doctors and
dentists (such as consultants and principal medical
officers). Also, other health professionals (such as
nurses, dieticians, physiotherapists, pharmacists,
laboratory scientists, etc.) were excluded from this
study; hence, this study fails to provide relevant data
on these categories of persons. This second
limitation is due to the limited scope of the study.
Third, this study reported past experience of its
respondents; hence, the possibility of recall bias
cannot be ruled out. Hence, the data presented in this
study is an estimated data which may not be an
absolute representation of the respondents’
experience.

Notwithstanding these limitations, this study has its
strength. This study is believed to be the first study
to explore the associations between medical error
involvement, mental health, and occupational
health of ECDs in Nigeria at a closely nationally
representative scale. This study reported the first
scientific attempt to generate a more representative
data on the Nigeria as ECDs in 5 out of the 6
geopolitical zones in Nigeria were captured. Even
though it may appear that ECDs working in the
South-eastern zone of Nigeria did not participate in
the study, 15% of the respondents who volunteered
their ethnicity were of South-eastern extraction
though working in other zones of the country which
still gave the zone some amount of representation.
This study was also largest multicentre study on
issues unique to ECDs.

Conclusion

This study affirms that medical error involvement is
not an uncommon event among ECDs in Nigeria.
Also, ECDs that received their first medical/dental
degree training domestically are more prone to
medical error involvements. There is a need for
further investigative studies to explore the pattern of
medical errors among ECDs. Importantly, more
serious efforts need to be committed towards
reducing the rate of medical errors among ECDs; if

more efforts are committed towards this, the
incidence rate of disability and deaths in Nigeria
will reduce and the quality and outcome of medical
care services in Nigeria will improve to a significant
extent.
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