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Abstract

We aimed to assess the psychosocial impact from postoperative complications on the surgi-
cal workforce and the coping mechanisms they use following these complications in Uganda
and Eastern Democratic Republic of the Congo (DRC). This was a cross-sectional multi-
center study conducted from first February 2022 to 315 March 2022 in the preselected main
teaching hospitals of Uganda and Eastern DRC. We surveyed the surgical workforce (prac-
ticing surgeons, Obstetrician-Gynecologists, and residents in surgery/ Obstetrics-Gynecol-
ogy) who had experienced postoperative complications in their career. Data was analysed
using SPSS version 23. One hundred ninety-eight participants responded to the question-
naire. Worry about patient and reputation were the commonest psychological impacts in
54.0% and 45.5% of the participants respectively. Majority of the participants (55.1%) used
positive coping mechanisms with a positive impact on their practice (94.4%). Being a female
doctor (AOR =2.637, Cl 1.065-6.533, P = 0.036), worrying about reputation (AOR = 3.057,
Cl=1.573-5.939, P = 0.001) and guilt after a complication (AOR =4.417, Cl = 2.253-8.659,
P = <0.001) were predictors of a negative coping mechanism. Postoperative surgical com-
plications continue to cause a huge psychological impact on the operating doctors in
Uganda and the Eastern DRC. Female doctors, those that worry about the reputation and
those that feel guilty following a complication should be given more support and guidance by
peers when surgical complications occur to their patients.
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1. Introduction

Surgical complications are a public health concern worldwide and occur in 8 to 12% of surgeries
done [1]. Both the patients and the surgeons are concerned by surgical complications which not
only affect the patient-doctor relationship [2] but also may affect the clinical performance of the
surgeon [3]. In most cases, proper preoperative preparation of patients including their psychologi-
cal and physical well-being impact patients’ response to surgical complications. Surgical complica-
tions due to medical errors cause important stress to the operating surgeon, who has the
responsibility of providing healthcare and explanation to the patients and their relatives regarding
the surgical complications despite the surgeon’s own psychological status. Evidence shows that
the impaired psychological well-being of the operating surgeon is a major cause of poor outcomes
of the surgery [4]. Hitherto, few efforts have targeted the provision of professional and personal
support to the operating surgeon (“the second victim of a surgical procedure”), the surgeon’s daily
social living is affected by the operation more especially when complications occur [1,2,4].

Evidence has shown that the operating surgeon usually experiences impaired quality of life,
depression, and anxiety which disorders result in recurrent surgical mistakes [3]. A previous
study found that poor surgical outcomes were the greatest predictor of burnout among 7905
American surgeons [5]. The surgeons that had burn out presented with adverse emotional influ-
ence following surgical complications such as anxiety, guilt, interference with professional and lei-
sure activities, coping mechanisms characterized by a limited discussion with colleagues, alcohol
and substance abuse, a perception that emotional distress would be perceived as a constitutional
weakness, and changes in clinical practice as well as participating in root-cause analysis [5]. More-
over, the psychosocial impact on a surgeon after a surgical operation with complication is linked
to years of clinical practice, the worked hours per week including the night calls, and the age of
the operating surgeon [4]. In fact, the factors differentiating the impact are the severity of surgical
complication, the seniority of the surgeon; and the reported emotions that persist across the sur-
geon’s journey towards recovery. Proper management of the stress related to the surgical compli-
cations was correlated largely to constructive behaviors and appropriate clinical practice [1,6].

Surgical complications are partly attributed to the paucity of the trained surgical workforce
and the poor post-operative management in developing countries [7], with the risk of death
doubled in developing countries. In these countries, health worker shortages hinder the ability
to cope with the demand of the surgical disease burden’ which leads to increased workload for
most surgeons (probably about 80% in most developing countries) [8] as shown in Uganda
and Democratic Republic of the Congo (DRC) [9]. In this context, poor remuneration, the
overwhelming patient to surgeon ratio and increased rate of surgical complications impact on
the surgeon’s outcomes over time [10].

Early identification of patients at high risk for postoperative complications may help
decrease mortality and help surgeon burnout [11]; Providing psychosocial support to surgeons
may decrease burnout. However, none of these have been studied among surgeons practicing
in Uganda and DRC to understand how they respond to surgical complications which are on
the rise in these countries [12,13]. This study was done to assess the psychosocial impact of
surgical complications on the operating surgeon and the coping mechanisms they use after the
complicated surgeries.

2. Methods
Study design and setting

This was a cross-sectional multi-center study carried out in the main teaching hospitals of East-
ern DRC and Uganda. As per the Fig 1 attached, in DRC, Cliniques Universitaires du Graben of
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Fig 1. Map of the region with location of the different hospitals in DRC and Uganda performed using QGIS software with RGC (Referentiel
Geographique Commun) for shapefile of DRC and North-Kivu (https://www.rgc.cd/).

https://doi.org/10.1371/journal.pgph.0003180.g001

the Université Catholique du Graben (A), Matanda Hospital (B), Heal Africa (C) and Hopital
Provincial in North Kivu DRC (D). In Uganda, Mulago National referral Hospital (E) and Kam-
pala International Hospital (F) were considered as study areas. These hospitals were chosen
because they are the key points of treatment in the countries and receive referrals from all the
health facilities within the regions. The hospitals were also well-equipped in terms of human
resources and facilities to provide high-quality surgical services for many patients in need.

Study participants

Using convenience sampling technique, we collected data from the surgical workforce (prac-
ticing surgeons, Obstetrician-Gynecologists, and residents in surgery/ Obstetrics-Gynecology)
who had experienced postoperative complications from their patients and who consented to
participate in the study from the preselected teaching hospitals. Considering 400 as effective
surgical workforce based on records of the preselected teaching hospitals, using the Krejcie &
Morgan (1970) table for estimating sample size for a given population for easy reference, a
minimum sample size of 196 HCWs was considered at a 95% level of confidence and a margin
of error of 0.05. Based on the idea that a questionnaire’s non-completion rate could be as high
as 10%, this was increased to 216.
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Data collection, instruments and variables

Data was collected for a period of two months from first February 2022 to 31* March 2022.
Before beginning to respond to the structured questionnaire, participants gave consent. A
structured questionnaire written in English and in French was composed of 13 items based on
a published tool validated by Biggs, S.,et al. [14]. The 13 questions were divided into four main
categories: involvement in complications, the impact of complications on one’s personal and
professional life, accessible, used, and wanted support, and obstacles to getting support. The
coping mechanisms were classified as positive (internalizing, discussing with colleagues,
patient or relatives, patient management and getting on with life) or Negative (Blaming self or
others, alcohol use, self-destruction and disassociation). The impact to surgical practice was
also classified as positive (reflective practice, being extra cautious and risk averse) or Negative
(withdraw from surgical practice). There were both closed and open multiple-choice and yes/
no items. Not all responses were necessary for the survey to be considered complete.

Data processing and analysis plan

Data was acquired, cleaned, and exported into SPSS version 23 for analysis after being entered
into Microsoft Excel. The baseline characteristics, the complications encountered, the physiologi-
cal impact and the coping mechanisms were established using descriptive statistics. Categorical
variables were summarized using frequencies and percentages and presented in either a tabular
form, bar graph or pie chart. To determine the predictors of negative coping mechanisms, bivari-
ate and multivariate analysis was done using binary logistic regression. All variables with scien-
tific plausibility and those with a p value less than 0.2 at bivariate analysis were analysed at
multivariate level using backward logistic regression. Variables in the final model with a p value
less than 0.05 were considered to be significant predictors of negative coping mechanisms.

Ethical considerations

Ethical clearance for the study was obtained from the medical ethics committee of Heal Africa
Tertiary Hospital in DRC (001/HA/CEM-HATS/G-NK/2022). Before HCWS participated in
the study, permission to visit health facilities was sought from the management of various
health facilities as well as the pertinent local health authorities. Participants were anonymous,
participation was voluntary, and there were no rewards for participating.

3. Results
Sociodemographic characteristics of participants

Majority of the participants were from Uganda (72.7%), Male (83.3%), and residents (58.1%)
from the public sector (56.6%) (Table 1).

Complications related to surgery as reported by participants

Majority of the participants had encountered less than 50 complications (93.4%). The most
common complications seen were hemorrhage (85.4%) and SSI (80.3%). Death on table was
experienced by 27.3% of the participants (Fig 2).

Emotional impact seen following a complication

Worry about patient and reputation were the commonest; seen in 54.0% and 45.5% of the par-
ticipants respectively. Participants reported to feel guilty in 40.9% and in 44.4% disappointed
following a complication (Fig 3).
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Table 1. Baseline characteristics of study participants.

Characteristic Statistic

Age Mean = 35.929, SD = 8.4538, Min = 25.0, Max = 75.0

Years of Experience Mean = 7.75, SD = 6.78, Min = 1.0, Max = 45.0
Frequency Percentage

Country

Uganda 144 72.7

DRC 54 27.3

Sex

Male 165 83.3

Female 33 16.7

Religion

Christian 172 86.9

Non-Christian 26 13.1

Grade

Specialist 45 22.7

Resident 115 58.1

General Practitioner 38 19.2

Position

Hospital Director 4 2.0

HOD 15 7.6

Practitioner 179 90.4

Sector

Public 112 56.6

Private 86 43.4

Only Surgeon in department

No 171 86.4

Yes 27 13.6

Full time

Full Time 172

Part Time 26

Specialty

General surgery 94 47.5

Obstetrics and Gyn 58 29.3

Orthopedic Surgery 32 16.2

Neuro Surgery 2 1.0

Other 12 6.1

https://doi.org/10.1371/journal.pgph.0003180.t001

Mechanisms used by the participants following a surgical complication

Majority of the participants (55.1%) used coping mechanisms that were considered positive
(Fig 4).

Impact on surgical practice of participants following surgical
complications

The occurrence of the complications had a positive impact on the surgical practice of the
majority of the study participants (94.4%) (Fig 5).
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Fig 2. The complications encountered. SSI: Surgical site infection; DOT: Death on table.

https://doi.org/10.1371/journal.pgph.0003180.g002

Predictors of a negative coping mechanism (blaming self or others, alcohol
use, self-destruction, disassociation) following occurrence of a surgical
complication

The independent predictors of having a negative coping mechanism were sex, worrying about
reputation and guilt after occurrence of a complication. Females were 2.637 times more likely
to have a negative coping mechanism compared to males (AOR = 2.637, CI 1.065-6.533,

P =0.036). Doctors who worried about reputation were 3.067 times more likely to use a nega-
tive coping mechanism compared to those who did not (AOR = 3.057, CI = 1.573-5.939,

P =0.001). Doctors who felt guilty following a complication were 4.417 times more likely to
use a negative coping mechanism compared to those who did not (AOR = 4.417, CI = 2.253-
8.659, P = <0.001) (Table 2). The results of the bivariate analysis are shown in S1 Table.

4. Discussion

We set out to evaluate the psychosocial effects of postoperative surgical complications and the
resilient coping mechanisms used by operating surgeons in their practice in selected teaching
hospitals in Uganda and Eastern DRC because surgical complications are common, and their
management is an integral part of surgical care, with impact on the operating surgeon, the
"second victim," particularly in terms of psychological health [15].

Most of the participants in this study reported to be worried about the patient and their rep-
utation and feeling guilt or disappointment as the commonest psychological impacts from
postoperative complications among operating surgeons which are similar to findings from a
scoping review by Subramanya in which depressive feelings, such as worry for the patient,
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Fig 3. Forms of emotional impact seen following a complication.

https://doi.org/10.1371/journal.pgph.0003180.9003

guilt, anxiety, and disappointment, were more frequently expressed [1]. "Aggressive" and
"depressive" emotions, which are frequently long-lasting and have an impact on other aspects
of everyday life, are examples of the types of emotions described in literature [16].

Surgeons usually ask for help from friends, relatives, or colleagues once the patient’s issue
has been handled [17]. In this study, more than half of participants used coping mechanisms
which were considered positive such as discussing with colleagues, patients and relatives. Simi-
larly, Biggs et al. observed that the majority of surgeons engaged with patients and families in
open disclosure while discussing the technical details of cases with their peers [14]. Despite
this, a high percentage of negative responses were reported by the operating surgeons in this
study compared to other studies done elsewhere. Only a small percentage of people- (6% in the
survey by Patel et al. and 10% in the study by [14] reported using harmful substances. Accord-
ing to the same study, 7% of surgeons had a propensity for dissociation, which could manifest
as a reduction in social connections, avoidance, withholding, self-isolation, rumination, self-
distraction and denial [14].

This study found that being female, worrying about reputation and guilt after occurrence of
a complication were independent predictors of having a negative coping mechanism to post-
operative surgical complications among participants, which were in relation to other studies.

A study review has demonstrated that differences in culture, educational opportunity, gen-
der equity and women’s empowerment affect the experiences of both female surgical trainees
and current female surgeons [18]. Female surgeons and young surgeons are more likely to per-
sonalize the situation, show more overt signs of being impacted, and be more forthcoming
about this influence. These surgeons are reported to be overwhelmed due to imbalances
between personal and professional lives [17]. In addition to that, a study done in Rwanda found
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Table 2. Predictors of a negative coping mechanism (blaming self or others, alcohol use, self-destruction, disassociation) following occurrence of a complication.

Characteristic

Sex

Male
95(57.6)

Female

Worry about reputation

https://doi.org/10.1371/journal.pgph.0003180.t002

Positive, N = 109

n(%)

14(42.4)

76(70.4)
33(36.7)

83(70.9)
26(32.1)

Negative, N = 89 Bivariate Multivariate

n(%) P COR(95% CI) P AOR(95% CI)
70(42.4) Ref

19(57.6) 0.113 1.842(0.865-3.924) 0.036 2.637(1.065-6.533)
32(29.6) Ref

57(63.3) <0.001 4.102(2.262-7.440) 0.001 3.057(1.573-5.939)
34(29.1) Ref

55(67.9) <0.001 5.164(2.795-9.541) <0.001 4.417(2.253-8.659)

out that biological basis for the gender disparity in surgery was reported by one of the female
surgeons, stating that the difference was “testosterone and that men do not fear and female do
fear [19]. Understanding these elements helps surgeons recognize the psychological reactions
and vulnerabilities of the "second victim," which in turn helps them understand the coping
strategy to use. Regardless of the severity of the issue, surgeons frequently believe that their
technical proficiency and clinical judgment are to blame for complications [20,21]. Experience;
attributing the problem to a lapse in judgement or focus, lack of knowledge or expertise, faults
in the healthcare system are a few key factors that have been reported in several research in
addition to being a woman, experiencing "burn-out", exhaustion, feeling demoralized or under-
appreciated, and seeing an imbalance between one’s personal and professional lives [21].

Surgery in such a situation may have sudden, unanticipated difficulties [22]. Given that
self-criticism is a key predictor of depression in clinicians, this increased sense of personal
responsibility may put surgeons at risk of experiencing extreme anguish after their involve-
ment in major surgical problems [23]. It is known that 90% of complications may arise from
10% of patients and therefore, surgeons should investigate the “why” rather than the “what”
after a surgical related complication [22]. Discussion with a senior colleague about the post-
operative complications was found to be beneficial to avoid burnout among young surgeons
[24]. Study found out that one possible solution for this barrier is to increase the mentorship
and visibility of women in surgical specialties, which has been demonstrated in the US to posi-
tively influence young women to enter surgical specialties [25,26].

Because this study was retrospective in nature, it was limited by recall bias. Participants’
feelings or actions during problems or in the moments following a complication were not
directly observed. Because of the unpredictable timing of difficulties and the unnecessary stress
that such a study may put on the participants, a prospective design would be difficult.

5. Conclusion

Postoperative surgical complications continue to cause a huge psychological impact on the
operating surgeon in developing countries such as Uganda and the Eastern DR Congo. Male
surgeons experience it less frequently than do female surgeons. Despite complications follow-
ing surgical operation, withdrawing from the career is not in the best interest of the health sys-
tems that already constrained. It is increasingly crucial now to understand that surgical
complications might happen even in the best hands despite all precautions, and that in such a
situation, the surgeon should get support and direction from colleagues. Operating surgeons
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might fully honor the art they have trained for if they recognized the value of excellent knowl-
edge and training, good interpersonal relationships with patients, the team, and colleagues,
good habits, and a healthy lifestyle.

Supporting information

S1 Table. Predictors of a negative coping mechanism (blaming self or others, alcohol, self-
destruction, disassociation).
(DOCX)
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