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Abstract
Background: Personal logbooks are universally applied for monitoring and evaluation of surgical trainees; however,
the quality and accuracy of such logbooks in low income countries (LICs) are poorly examined. Logbooks are kept by
the individual trainee and detail every surgical procedure they perform and their role during the procedure. The aim of
this study was to evaluate the quality of such a logbook system in Sierra Leone and to identify areas of improvement.
Methods: The last 100 logbook entries for students and graduates participating in a surgical task sharing training
programme were compared with hospital records (HRs). The logbook entries were categorized as matching, close
matching or over-reported. Moreover, HRs were checked for under-reported procedures. Semi-structured interviews were
conducted with the study participants on logbook recording routines. The results were analysed using mixed effects
logistic regression models.
Results: Three thousand one hundred sixty-nine database entries from 35 participants were analysed. Of that amount,
62.2% of the entries matched the HRs, 10.4% were close matches and 26.9% were over-reported. 20.7% of the
investigated HRs were under-reported.
Conclusions: Information gathered from surgical logbook systems must be applied with care, and great efforts must
be made to ensure that the logbook systems used provide reliable data. Based on analysis of the logbook data and
interviews, focus areas are suggested to ensure reliable logbook data in LICs. Clear instructions and proper training
should be provided when introducing the logbook system to the users. The importance of logging all procedures,
including minor ones, should be emphasized. The logbook system should be user friendly and only as extensive as
necessary. Lastly, keeping the logbooks exclusively digital is recommended, combined with sufficient IT equipment and
training.
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Background
It is estimated that 4.8 billion people, i.e. 67% of the
world’s population, lack access to even the most basic
surgical care [1]. Only 6% of the 313 million surgical
procedures annually performed worldwide occur in the
poorest countries, and 143 million additional procedures
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per year are required to cover the unmet needs of low
and middle income countries [2].
One of the main barriers to the expansion of surgical capacity in low income countries (LICs) is the shortage of human resources [3]. New and innovative models of training
are needed to meet the demand for qualified personnel,
and surgical task sharing is a strategy increasingly applied
to address this issue [4]. Task sharing is defined as transferring tasks from one professional to another for more efficient use of scarce human resources [2]. Applied in the
surgical field, this means training non-specialists to be able
to perform certain basic surgical and obstetric procedures,
e.g. hernia repairs, caesarean sections, appendectomies and
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more. However, there is little knowledge on how to optimally provide effective and efficient surgical training. Especially in LICs, where trainer resources are limited,
monitoring the progress during the training in these programmes is, therefore, of great importance to assure that
the trainees gain the required skills and experience [5].
Surgical logbooks are tools commonly applied for
monitoring and evaluating surgical trainees’ progress [6].
Logbooks are kept by the individual trainee and detail
every surgical procedure they perform and their role
during the procedure to be able to follow progress in the
training programme. Few studies have examined the
quality of such recordkeeping in LICs. The aim of this
study was to evaluate the accuracy of self-reported surgical logbooks used in that setting, and to identify potential areas of improvement.

Methods
Setting

Sierra Leone is an LIC where less than 8% of the population’s perceived need for surgery was met in 2012 [7].
An estimated 25% of the annual deaths in the country
might have been prevented with sufficient access to surgical services [8].
The Sierra Leonean Ministry of Health and Sanitation
has been working in cooperation with the nongovernmental organization CapaCare since 2011 to improve capacity in basic life-saving surgery and obstetrics
through task sharing [9]. This is achieved by enrolling
medical doctors and community health officers into a
surgical training programme, training the participants to
manage emergency surgical and obstetric pathologies.
The first 2 years entail practical and theoretical surgical
training, along with clinical rotations within a consortium of training hospitals, followed by a one-year internship at the main surgical and obstetrical teaching
hospitals in the capital, Freetown [10]. Graduates from
the programme are posted in hospitals throughout the
country. For the remainder of this article, students refers
to participants in the first 2 years of training, interns refers to participants during the one-year internship, while
graduates refers to participants that have completed
both the first 2 years of training and the internship year
of the programme.
Students, interns and graduates keep identical handwritten personal logbooks (PLs). The PLs are used by
the programme administration for monitoring and
evaluation of the progress and surgical exposure of students and interns, programme reports on activity and
impact, as well as implementation research. They contain information on the date of the operation, hospital,
patient sex and age, preoperative diagnosis, type of procedure and outcome. All procedures entered in the PLs,
either performed or observed are to be signed by a
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clinical supervisor. Every month, students, interns and
graduates transfer their PL into an Excel document and
submit to a central database containing all generated entries. By 1 July 2016, 27,219 entries had been recorded
in the database since the initiation of the programme in
2011 [9].
Selection and data collection

By July 2016, 12 graduates had completed the training,
while 24 students and interns were currently enrolled in
the programme. All 36 students, interns and graduates
were eligible for this study. For each participant, the last
100 database entries obtained before 1 July 2016 were
included in the study, regardless of the time span these
100 procedures covered. For participants with less than
100 entries before this date, all entries were included.
Fifth year medical students from the Norwegian University of Science and Technology collected data for this
study between September 7, 2016 and October 17, 2016.
Hospital records (HRs) were collected from all 19 hospitals where procedures in the selection had been performed. The HRs consisted of handwritten operation
theatre books or anaesthesia books or both, which were
photographed at the hospitals for later cross-checking
with the database. Pictures of the participants’ PLs were
also taken for later cross-checking with the database.
Semi-structured interviews were conducted with the
study participants about their routines for recording the
surgical data (Additional file 1).
Data analysis

Four criteria were applied to check the accuracy of the
database entries, using the HRs as a gold standard; date
of operation, patient ID, type of procedure and name of
the study participant (Table 1). A database entry was
considered a match if all four criteria were met. A close
match was allowed failure to satisfy one of the first three
criteria. Close matched entries were further subcategorized according to which of the three criteria was erroneous. Entries in the PL not satisfying the criteria for
match or close match were considered over-reported.
For each participant, HRs were examined in the period
ranging from the first database entry in the participant’s
Table 1 Match criteria
1: Identical date of operation (+/− one day)
2: Identical patient ID (two out of three)
2.1 Initials
2.2 Sex
2.3 Age
3: Identical procedure
4: Name of the study participant recorded in the hospital record entry
(not required if student role was “observing”)
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selection to 1 July 2016. Any procedure containing the
participant’s name that was not registered in the database was considered under-reported. To get more information about where discrepancies occur, we also
compared the selected entries in the database to the PLs.
More information about how specific cases were handled in the cross-matching process can be found in
Additional file 2.
Statistics

The logbook entries were grouped by the progress of the
participant in the programme (student, intern or graduate) and procedure extent (definition minor or major
surgery, see Additional file 3). This made it possible to
better understand the causes of discrepancy between the
datasets.
We calculated point estimates of the percentages of
entries in the database that were matching, close matching and over-reported. The percentage of underreported procedures was calculated as the percentage of
HR entries that was not registered in the database. To
calculate the 95% confidence intervals, mixed effects logistic regression models with the Laplace approximation
were used, where participant ID and hospital ID were
specified as random effects. Likelihood ratio tests for
procedure extent and participant progress were performed, and where significant, pairwise comparisons
against a reference category were done. The significance
threshold was set at 0.05. Stata/IC version 13.1 was used
for all statistical analysis.

Results
From 3288 eligible entries obtained from the database,
3169 (96.4%) were included in the final analysis (Fig. 1).
All 100 entries from one graduate performed at a hospital were excluded because no HRs were available.
Nineteen additional entries from two other participants
at another hospital were excluded because parts of the
HRs were missing and matching was not possible. Entries from a total of 35 participants—18 students, 6 interns and 11 graduates at 18 different hospitals—were
available for analysis.
Of the 3169 database entries cross-checked against the
HRs, 813 were missing associated PL entries. The
remaining 2356 (74.3%) were cross-checked against the
PLs in addition to the HRs. Interviews were performed
with all participants but one. The results from the interviews can be found in Additional file 1.
When cross-checking the entries in the database with
the HRs, a match percentage of 62.6% (95% CI 45–77, n =
1984), close matches in 10.5% (95% CI 7–15, n = 333) and
over-reporting in 26.9% (95% CI 15–44, n = 852) of the
entries was found. 20.7% (95% CI 14–30, n = 656) of the
procedures in the HRs were under-reported (Table 2).

Fig. 1 Selection and exclusion of database entries

Combining all matches and close matches results in a
total of 73.1% (95% CI 56–85, n = 2317) of the database
entries identified in HRs.
The number of selected entries in the database was
8.5% higher than the number of procedures found in the
HRs, due to more over-reported than under-reported
entries (Fig. 2). In other words, the net over-reporting is
8.5%. The distribution of minor and major procedures
was the same among the under-reported and overreported procedures, with 76.8% of the entries in both
groups being major and 23.2% being minor procedures.
Out of all minor procedures in the HRs, one-third was
under-reported. In contrast, this number was 18.5% for
the major procedures.
The match percentages of individual participants ranged
from 0 to 99% (Fig. 3). The match percentages of students
and interns were not significantly different from the graduates (Table 2). A significantly lower percentage of over-
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Table 2 Results from cross-checking the database against the HRs
Percentage

Match % (95% CI)

Close match % (95% CI)

Over-reporting % (95% CI)

Under-reporting % (95% CI)

100

62.6% (45–77)

10.5% (7–15)

26.9% (15–44)

20.7% (14–30)

Majora (n = 2589)

81.7

65.5% (48–80)

10.5% (7–15)

24.0% (13–41)

18.5% (12–28)

Minor (n = 454)

14.3

51.1%** (33–69)

7.5% (5–12)

41.4%** (24–61)

33.7%** (22–48)

Unspecified (n = 126)

4.0

44.4%** (26–65)

7.5%* (4–14)

35.7%* (19–58)

15.6%** (8–28)

Graduatea (n = 701)

22.1

78.9% (57–91)

12.7% (7–22)

8.4% (3–21)

21.2% (11–36)

Internship (n = 818)

25.8

50.1% (22–79)

10.0%* (4–23)

39.9%** (16–70)

29.0%* (13–54)

Student (n = 1650)

52.0

61.8% (43–78)

9.8%* (6–16)

28.4%* (15–46)

16.4% (9–28)

Total (n = 3169)
Procedure extent

Participant progress

a

Reference category
*
Significantly different from reference category (p < 0.05)
**
Significantly different from reference category (p < 0.01)

reporting (p < 0.001) and under-reporting (p < 0.001) of
major procedures was found compared to minor
procedures.
Close matches between database and HRs

Incorrect patient ID contributed most to the close
matches with 53.6% (95% CI 32–74, n = 178), followed
by incorrect procedure with 37.7% (95% CI 18–63, n =
125) and incorrect date with 8.7% (95% CI 4–18, n = 29).
The database and PLs compared

Ninety per cent (95% CI 81–95, n = 2135) of the database entries matched the PLs, while 6.5% (95% CI 3–13,
n = 154) of the procedures were close matches and 3.5%
(95% CI 2–8, n = 84) of the database entries were not
found in the PLs. Finally, 3.1% (95% CI 1–7, n = 73) of
the PL entries were not found in the database.

Discussion
When looking at the overall distribution of match
(62.6%), close match (10.5%) and over-reporting (26.9%)
among the selected entries in the database, the logbook
system shows room for improvement. The proportion of
under-reported procedures in the HRs (20.7%) further
emphasizes this. However, two observations considerably
improve this picture.
Firstly, the majority of the close matched entries may
be regarded as high enough quality to be valid. The entries containing incorrect date or patient ID contributed
to 62.3% of all close matches. These criteria may have
little or no impact on the quality of the surgical data in
the database. This justifies the combination of matching
and close matching entries to a total of 73.1% of the
database entries identified in the HRs. This result is
comparable to the logbooks of American surgical residents, where 75.1% of the entries were identified in HRs
and with errors in 47.2% of the procedure codes [11].
Secondly, the net over-reporting is only 8.5%. The

similarities between the over- and under-reported cases
justify the combination of these groups.
More detailed analysis of the results found in the
present study provides information about important
focus areas to ensure that logbook systems in LICs provide even more reliable data.
The combination of clear instructions and proper
training in using the logbook system would likely increase the accuracy of the data. The differences in accuracy between individual participants suggest that the
cause of errors is due to individual factors to a certain
extent. By ensuring all users of the logbook system have
the correct understanding of proper usage, better results
can be expected for the users with less accurate data.
During the interviews, three participants requested better training in the usage of the logbook systems in the
beginning of the programme. This is also identified in
previous evaluations of electronic surgical logbooks,
where clear instructions regarding data entry has been a
key recommendation [12].
Emphasizing the importance of registering all procedures regardless of the severity of the procedure could
reduce under-reporting, especially for minor procedures.
A higher proportion of under-reporting is seen for
minor procedures than for major procedures, and 10
participants reported that they often do not record certain minor procedures.
Making the logbook systems user friendly and only
as extensive as necessary is important to ensure it is
used as intended. Qualified health care personnel is a
limited resource in most LICs [13], often making the
workload on surgical trainees immense. Entry of data
into logbooks can be a time-consuming process, and
procedures can easily be forgotten or omitted in a
hectic clinical setting. Five of the participants in our
study who admitted some under-reporting in the interviews pointed out workload as one of the main
reasons for this.
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the interviews, where a participant reported that lack of
IT skills was an issue, and nearly one-quarter of the participants reported issues with plotting the data into Excel
documents. Old and low-quality IT equipment was also
a common complaint that made the process more complicated for many participants. Addressing these issues
might help reduce the considerable interpersonal variance in reporting quality.
Limitations

Fig. 2 Comparison of over- and under-reporting

Making logbook systems that are exclusively digital
would likely improve their accuracy, as some of the errors
found in this study seem to have appeared during the transfer between the handwritten PLs and the digital database.
Indeed, only 90% of the procedures in the database
matched the PLs without errors. During the data analysis, it
became evident that the transfer of information between
different data sources is often done in bulk, making systematic errors likely. This could, at least in part, explain why
the results from a few participants were close to 0% match.
Proper IT equipment and training is a necessary part
of a reliable logbook system. This became evident during

HRs were chosen as the gold standard. Entries in anaesthesia books are normally written by the responsible anaesthesist at the procedure, while entries in the operation theatre
books are normally written by one of the surgeons involved.
Thus, an entry in the operation theatre book and the PL
will in many cases be written by the same person. This
could mean that a procedure unregistered in HRs is more
likely to be unregistered in the PL, and the rate of underreporting found in this study might therefore be too low.
However, HRs from hospitals in Uganda comparable to our
HRs has been shown to contain 99% of all procedures and
94% of post-operative deaths [14]. The HRs are not perfect
as a gold standard, but most likely the best one available.
Difficulties regarding data collection is a well-known
challenge when performing research in developing countries and often results from inadequate documentation
and fragmented data [14]. The HRs investigated in this
study were without exception handwritten paper books.
These are fragile documents, and in many cases the documents were torn and in poor condition. On a few occasions, certain fields in the HR entries were blank.
Interpretation of the handwriting was also an issue. This
could cause correctly entered procedures to be classified
as close matches or over-reported.
Hospitals were registered with three letter abbreviations,
which may be a reason for mismatch. Incorrect date in
the entries could further cause errors in the matching
process, resulting in some matches and close matches
possibly being registered as over-reported. Correct hospital abbreviation was not a criterion for an entry to be a
match, but wrong hospital abbreviation would make it unlikely for the procedure to be found in the HRs during our
matching. Incorrect date could be caused both by date approximations made by the participant and by confusion
regarding the date format (Additional file 1). The entry
could still be a close match, but as with the case of incorrect hospital abbreviation, the entry would be unlikely to
be found in the HRs during the process of matching.
Key recommendations

Based on the results and discussion presented in this article, the following recommendations for surgical logbook
systems in LICs are advised:
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Fig. 3 Distribution of match, close match, over- and under-reporting for each individual participant

– Provide clear instructions and proper training when
introducing the logbook system to the users
– Emphasize the importance of logging all procedures,
including minor ones
– Make the logbook system user friendly and only as
extensive as necessary
– Keep the logbooks exclusively digital
– Provide sufficient IT equipment and training

Conclusions
Monitoring and evaluation is an important part of surgical training programmes in LICs, and logbooks are useful and commonly applied tools for this purpose. After
evaluating a logbook system and the accuracy of the associated database, it is clear that accurate surgical data
can be achieved with such a system. However, implementing systems of satisfactory quality is challenging, especially in LICs, and great efforts must be made to
ensure the data is of good quality.
Additional files
Additional file 1: Semi-structured interviews. Summary of answers
given during the semi-structured interviews conducted with the study
participants. (DOCX 17 kb)
Additional file 2: Handling of specific cases. Details of how some
specific cases were handled during data analysis. (DOCX 13 kb)
Additional file 3: Minor and major procedures. Description of which
procedures were defined as minor and major. (DOCX 14 kb)

Abbreviations
CI: Confidence interval; HR: Hospital record; LIC: Low income country;
PL: Personal logbook

Acknowledgements
The authors would like to thank Dr. Hans Wasmuth at Department of Clinical
and Molecular Medicine at NTNU for his advice during the planning of the
study and the writing of the manuscript, as well as assistance with funding
applications.
Authors’ contributions
ØVS and CH were responsible for study design, data collection, data analysis
and writing of the manuscript. HB and AvD gave feedback and assisted the
first authors during all parts of the process. PMG assisted in data collection in
Sierra Leone and gave feedback during the writing of the manuscript. ØS
contributed to the study design and data analysis. All authors read and
approved the final manuscript.
Funding
This manuscript was funded by Department of Clinical and Molecular
Medicine at Norwegian University of Science and Technology (NTNU) and
Clinic of Surgery at St. Olavs Hospital. The funding bodies played no role in
the design of the study, the collection, analysis or interpretation of the data
or the writing of this manuscript.
Availability of data and materials
The datasets analysed in this study contains sensitive health data and can
not be made publicly available. A summary of the semi-structured interviews
can be found in Additional file 1.
Ethics approval and consent to participate
Sierra Leone Ethics and Scientific Review Committee approved the study.
The Norwegian Regional Committees for Medical and Health Research Ethics
was consulted, but a formal application was not considered necessary by the
committees because the study was regarded as a quality assurance project.
A form declaring informed consent was signed by all interviewed participants.
Consent for publication
Not applicable.
Competing interests
HAB is chair of CapaCare, a non-governmental organization working to increase capacity in surgery and obstetrics in Sierra Leone through a surgical
training programme. AvD and ØVS are board members of CapaCare.

Svendsen et al. BMC Medical Education

(2019) 19:198

Author details
1
Department of Clinical and Molecular Medicine, Norwegian University of
Science and Technology (NTNU), P.O. Box 8905 MTFS, 7491 Trondheim,
Norway. 2Clinic of Surgery, St. Olavs Hospital, P.O. Box 3250 Sluppen, 7006
Trondheim, Norway. 3CapaCare, c/o Dr Håkon Bolkan, Clinic of Surgery, St.
Olavs Hospital, P.O. Box 3250 Sluppen, 7006 Trondheim, Norway. 4Faculty
Administration, Faculty of Medicine and Health Sciences, Norwegian
University of Science and Technology (NTNU), 7491 Trondheim, Norway.
5
Surgical Department, University of Sierra Leone Teaching Hospital,
Freetown, Sierra Leone.
Received: 13 November 2018 Accepted: 4 June 2019

References
1. Alkire BC, Raykar NP, Shrime MG, Weiser TG, Bickler SW, Rose JA, et al.
Global access to surgical care: a modelling study. Lancet Glob Health. 2015;
3:e316–23.
2. Meara JG, Leather AJM, Hagander L, Alkire BC, Alonso N, Ameh EA, et al.
Global surgery 2030: evidence and solutions for achieving health, welfare,
and economic development. Lancet. 2015;386:569–624.
3. Grimes CE, Bowman KG, Dodgion CM, Lavy CBD. Systematic review of
barriers to surgical Care in low-Income and Middle-Income Countries. World
J Surg. 2011;35:941–50.
4. Chu K, Rosseel P, Gielis P, Ford N. Surgical task shifting in sub-Saharan
Africa. PLoS Med. 2009;6:e1000078.
5. Lantz A, Holmer H, Finlayson S, Ricketts TC, Watters D, Gruen R, et al.
International migration of surgeons, anaesthesiologists, and obstetricians.
Lancet Glob Health. 2015;3:s11–2.
6. Yamamoto H, Datta SN, Maan Z, Junaid I, Webster J, Greenwell T, et al.
Trainee logbook analysis reveals regional operative experience. J Clin Urol.
2017;10:110–6.
7. Bolkan HA, Von Schreeb J, Samai MM, Bash-Taqi DA, Kamara TB, Salvesen Ø,
et al. Met and unmet needs for surgery in Sierra Leone: a comprehensive,
retrospective, countrywide survey from all health care facilities performing
operations in 2012. Surgery. 2015;157:992–1001.
8. Groen RS, Samai M, Stewart K-A, Cassidy LD, Kamara TB, Yambasu SE, et al.
Untreated surgical conditions in Sierra Leone: a cluster randomised, crosssectional, countrywide survey. Lancet. 2012;380:1082–7.
9. Bolkan HA, van DA, Waalewijn B, Elhassein M, Kamara TB, Deen GF, et al.
Safety, productivity and predicted contribution of a surgical task-sharing
programme in Sierra Leone. BJS. 2017;104:1315–26.
10. Ystgaard B, Bolkan H. Surgery and task shifting in the rainforest. Tidsskr Den
Nor Laegeforening Tidsskr Prakt Med Ny Raekke. 2013;133:1618–20.
11. Balla F, Garwe T, Motghare P, Stamile T, Kim J, Mahnken H, et al. Evaluating
coding accuracy in general surgery residents’ accreditation Council for
Graduate Medical Education Procedural Case Logs. J Surg Educ. 2016;73:
e59–63.
12. Achuthan R, Grover K, MacFie J. A critical evaluation of the electronic
surgical logbook. BMC Med Educ. 2006;6:15.
13. Anyangwe S, Mtonga C, Anyangwe SCE, Mtonga C. Inequities in the Global
Health workforce: the greatest impediment to health in sub-Saharan Africa.
Int J Environ Res Public Health. 2007;4:93–100.
14. Anderson GA, Ilcisin L, Abesiga L, Mayanja R, Portal Benetiz N, Ngonzi J, et
al. Surgical volume and postoperative mortality rate at a referral hospital in
Western Uganda: measuring the lancet commission on global surgery
indicators in low-resource settings. Surgery. 2017;161:1710–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 7 of 7

