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ABSTRACT 

Background: 

Patients in Africa are twice as likely to die after surgery when compared to worldwide. There is still lack 

of appropriate risk assessment tools to predict postoperative morbidity and mortality at the continent. 

African Surgical Outcomes Study’s Surgical Risk Calculator (ASOS SRC) was shown to be more reliable 

in the African population. Thus, we aimed to assess the validation of the ASOS surgical risk calculator in 

a cohort of patients at University Teaching Hospital of Kigali (CHUK)  

Methods: Prospective observational cohort study of adult surgical patients at university teaching hospital 

of Kigali from 1st January to 1st March 2022, data were collected from patients’ anesthesia record sheets 

and medical files. Data from 350 patients were entered in Epidata version 3.1, then exported to Stata 13.0 

for analysis. Patients were divided into 2 groups: Exposed (ASOS SRC score≥10) and Unexposed (ASOS 

SRC <10). 

Results: We recruited 350 patients, of whom the majority were aged 30-69 years (66.3%), Elective and 

emergent surgeries were nearly equal (51% versus 47.1%). Hypertension was the commonest comorbidity 

(12.5%) while non-communicable diseases were the commonest indication of surgery (40%). The overall 

postoperative morbidity rate was 13.7% versus 2.8% of mortality rate and 4.3% of patients required critical 

care admission. Of all the patients who died had an ASOS SRC score ≥10, nearly 80% of patients 

discharged had the score <10 and 60% of patients who remained in the hospital had the ASOS SRC score 

≥10. patients with ASOS SRC scores  ≥ 10 and more were 17 times more likely to develop post-operative 

complications than those with a score <10 (RR=17.12; 95% CI: 7.87-37.25; p<0.001). Our Multivariable 

logistic regression revealed ASOS SRC score, ASA class and surgery timing to be true predictors of 

postoperative morbidity and mortality. 

Conclusions: The study showed that ASOS Surgical Risk Calculator strongly predicts postoperative 

morbidity and mortality. Larger sample size studies are needed for results generalization and practice 

change. 

 

Keywords: ASOS, Postoperative complications, mortality, morbidity, surgery 



v 

 

TABLE OF CONTENTS 

Contents 

DECLARATION AND AUTHORITY TO SUBMIT THE DISSERTATION........................................... ii 

ABSTRACT ................................................................................................................................................. iv 

LIST OF TABLES ..................................................................................................................................... vii 

LIST OF CHARTS ................................................................................................................................... viii 

LIST OF ABBREVIATIONS: ..................................................................................................................... ix 

ACKNOWLEDGEMENTS .......................................................................................................................... x 

DEDICATION ............................................................................................................................................. xi 

CHAPTER I. BACKGROUND: ................................................................................................................... 1 

RATIONALE OF THE STUDY ................................................................................................................... 2 

CHAPTER II. AIM AND OBJECTIVES ..................................................................................................... 3 

II.1 RESEARCH QUESTION ................................................................................................................... 3 

II.2 AIM ..................................................................................................................................................... 3 

II.3 OBJECTIVES ..................................................................................................................................... 3 

CHAPTER III.METHODS ........................................................................................................................... 4 

III.1. STUDY DESIGN: ............................................................................................................................ 4 

III.2. SETTINGS: ...................................................................................................................................... 4 

III.3. STUDY POPULATION: .................................................................................................................. 4 

III.3.1. INCLUSION CRITERIA........................................................................................................... 4 

III.3.2. EXCLUSION CRITERIA ......................................................................................................... 4 

III.4.DATA VARIABLES TO BE COLLECTED: ................................................................................... 5 

III.5. SOURCE OF DATA and COLLECTION: ...................................................................................... 7 

III.6. DATA ANALYSIS PLAN AND SAMPLE SIZE CALCULATION: ............................................ 7 

III.7. ETHICS CONSIDERATION: .......................................................................................................... 8 

III.7.1 Ethical approval .......................................................................................................................... 8 

III.7.2 Data confidentiality ..................................................................................................................... 8 

III.7.3 Informed Consent........................................................................................................................ 8 

CHAPTER IV: RESULTS ............................................................................................................................ 9 

CHAPTER V. DISCUSSION ..................................................................................................................... 19 



vi 

 

CHAPTER VI. CONCLUSION AND RECOMMENDATIONS .............................................................. 22 

REFERENCES: ........................................................................................................................................... 23 

APPENDIX 1. DATA COLLECTION TOOL ........................................................................................... 26 

APPENDIX 2. CMHS IRB AND CHUK ETHIC COMMITTEE APPROVAL ....................................... 30 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vii 

 

LIST OF TABLES 

Table 4. 1  Patients characteristics according to ASOS SRC parameters ..................................................... 9 

Table 4. 2 Comorbidities among the study participants .............................................................................. 10 

Table 4. 3 Post-operative complications among the study participants ...................................................... 11 

Table 4. 4 ASOS surgical risk calculator scores of the study participants .................................................. 13 

Table 4. 5 Association between patients’ characteristics and postoperative complications among study 

participants .................................................................................................................................................. 16 

Table 4. 6 Multivariable logistic regression of predictors of postoperative complications ........................ 18 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



viii 

 

LIST OF CHARTS 

Chart 4. 1  State of patients at discharge ..................................................................................................... 12 

Chart 4. 2 Status of patients at 30th day of operation according to ASOS SRC score ................................ 14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ix 

 

LIST OF ABBREVIATIONS: 

CHUK: Centre Hospitalier Universtaire de Kigali 

ASA: American Society of Anesthesiologists 

ASOS: African Surgical Outcome Study 

ASOS SRC: African Surgical Outcome Study Surgical Risk Calculator 

LMICs: Low and Middle-Income Countries 

SAS: Surgical Apgar score 

M: Male 

F: Female 

ID: Identity 

EPCO: European perioperative clinical outcome  

PACU: Post Anesthesia Care Unit 

ICU: Intensive Care Unit 

HDU: High Dependent Unit 

ASA: American Society of Anesthesiologists 

COPD: Chronic Obstructive Pulmonary Disease 

HIV: Human Immunodeficiency Virus 

AIDS: Acquired Immunodeficiency Syndrome 

UTI: Urinary Tract Infection 

ENT: Ear, Nose and Throat 

 

 



x 

 

ACKNOWLEDGEMENTS 

The achievement of this work resulted from the effort of many people to whom I am expressing my feelings 

of gratitude. 

This dissertation would have never been accomplished without the tireless guidance and mentorship of  

Dr MVUKIYEHE Jean PAUL and Prof DURIEUX Marcel; I express my deepest appreciation. 

I would like also to express my heartfelt thanks to my beloved mentors Dr NIZEYIMANA Francoise and 

Prof BANGUTI RUHATO Paulin for their incredible inspiration for me to be my best and for being there 

to guide me whenever I needed help throughout my training. 

I am also thankful to the immeasurable support of the nurses and doctors of the University Teaching 

Hospital of Kigali and the College of Medicine and Health Sciences at the University of Rwanda and 

especially the anesthesia postgraduate program for their support during my training. 

 

 

 

 

 

 

 

 

 

 

 

 



xi 

 

DEDICATION 

 

 

 

 

To the Almighty God 

To my wife: IRATUZI Joselyne 

                      And  

My son: SHAMI R.Jason 

To my Parents 

To my sisters and Brothers 

To my classmates and other people who contributed to my training 

I dedicate this work. 



1 

 

CHAPTER I. BACKGROUND: 

Postoperative complications including death are common after both elective and non-elective 

surgery. This is often due to poor risk stratification and lack of adequate postoperative patients 

surveillance1.  

Worldwide,4.2 million people die every year within 30 days after surgery; 50% of deaths happen 

in low- and middle-income countries2. Advanced age, comorbidity, major and urgent surgery have 

been identified as important risk factors for postoperative complications and death3. There is an 

urgent need to improve access to safe surgical treatments for patients in low and middle-income 

countries (LMICs)4. 

Even though the global risk for surgical complications is low, still we have high-risk groups of 

people who develop postoperative complications and poor outcomes5.  

In a study done in Africa on perioperative surgical outcomes, among 11422 patients recruited, 

18.2% developed postoperative complications. The study included multiple surgical disciplines 

(neurosurgery, orthopedics, general surgery, gynaecology and obstetrics,) and  infection was the 

most common postoperative complication6. Postoperative complications are a burden to patients 

and health systems as they increase health care cost, reduce life expectancy and impair quality of 

life7. 

Although there are many tools used to predict postoperative surgical outcomes worldwide, many 

have been validated based on populations in high-income countries where living conditions are far 

different from those in LMICs. Therefore, there is a need for studies that predict surgical outcomes 

in LMICs. 

In Rwanda, 2017, a study was completed on validation of Surgical Apgar score (SAS) at a tertiary 

referral hospital after laparotomy, and 218 patients were recruited. In-hospital mortality and major 

complications occurred in 19% and 25% of the patients respectively. The Surgical Apgar score 

only focused on surgical outcomes after laparotomy and did not include other subspecialties of 

surgery8. 
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The African Surgical Outcomes Study (ASOS)  determined that a high number of postoperative 

complications and deaths in Africa are due to poor postoperative surveillance and a lack of 

appropriate postoperative disposition for high-risk patients9. The ASOS surgical risk calculator 

score (ASOS SRC) was developed from the ASOS study data. Its purpose was to detect 

preoperatively which patients were at risk of postoperative complications and may need close 

monitoring and subsequently early intervention following surgery9. 

Rwanda did not participate in the ASOS, and there was little data found for surgical risk prediction 

of postoperative mortality and morbidity. 

Addressing the gaps in postoperative care has been poorly investigated in LMICs including 

Rwanda. There was a need for a tool that helps to predict patients at risk of postoperative 

complications and deaths. In our study, we aimed to validate the ASOS surgical risk calculator in 

a cohort of patients at the university teaching hospital of Kigali (CHUK). 

RATIONALE OF THE STUDY 

Postoperative complications are associated with significant morbidity and mortality. Early 

identification of high-risk patients is crucial, especially in low-resource environments. The goal of 

this study is to evaluate the validity of the ASOS surgical risk calculator in predicting postoperative 

morbidity and mortality. 
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CHAPTER II. AIM AND OBJECTIVES  

II.1 RESEARCH QUESTION 

 “Does the ASOS surgical risk calculator predict postoperative surgical outcomes at the university 

teaching hospital of Kigali?”   

II.2 AIM 

This study aimed to assess the validity of the ASOS surgical risk calculator in predicting 

postoperative morbidity and mortality in adult surgical patients at university teaching hospital of 

Kigali (CHUK) 

II.3 OBJECTIVES 

1.  To validate ASOS surgical risk calculator in predicting postoperative morbidity and mortality 

at CHUK 

2.  To determine the incidence of postoperative morbidity and mortality at CHUK 
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CHAPTER III.METHODS 

III.1. STUDY DESIGN:  

A Prospective observational cohort study 

III.2. SETTINGS:  

Rwanda is a sub-Saharan country that has approximately 12 million people with 5 tertiary care 

hospitals. CHUK is the largest and oldest tertiary care hospital, receiving surgical patients 

primarily referred from the regional and district hospitals. It is located in the center of Kigali City 

which is the capital of Rwanda. It has 11 operating rooms and 519 beds capacity. It carries 

operations of different departments including general surgery, ENT, neurosurgery, gynaecology 

and obstetrics, orthopedics, urology, plastic, maxillofacial and ophthalmology. Postoperatively, 

patients are admitted to different surgical wards after PACU stay and those in need of critical care 

support are admitted to ICU (7beds) and HDU (4beds). As a teaching hospital, CHUK also receives 

a varying number of residents among specialties and medical/nursing students. 

III.3. STUDY POPULATION:  

All adult patients admitted at CHUK with a planned surgery from 1st January to 1st March 2022. 

       III.3.1. INCLUSION CRITERIA 

All adult (18 years and above) patients coming for either elective or non-elective surgery. 

       III.3.2. EXCLUSION CRITERIA 

✔ Patients under 18 years 

✔ Patients whose surgery is postponed 

✔ Patients who die intraoperatively 

✔ Patients whose files are missing or not correctly filled out 

✔ Patients who decline to participate 
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III.4.DATA VARIABLES TO BE COLLECTED: 

 Exposure and Outcome variables: 

EXPOSURE VARIABLES 

(Preoperative variables) 

OUTCOME VARIABLES 

(Postoperative variables) 

● Age 

● ASA 

● Surgery timing 

● Surgery severity 

● Indication for surgery 

● Surgery type 

● Smoking status 

● Preoperative comorbidity 

Primary outcome: 

 Postoperative complications 

 30day in-hospital mortality 

            Secondary outcomes: 

 Critical care admission 

 Status at discharge or 30th 

postoperative in-hospital day 

(discharged, alive or dead) 

 

 

 Postoperative complications were grouped into Respiratory complications (Pneumonia, 

ARDS, pulmonary edema, pulmonary embolism, pneumothorax and pleural effusion 

requiring  drainage), Cardiovascular complications (Myocardial 

infarction,arrhythmia,cardiac arrest,shock,stroke,deep venous thrombosis) and 

miscellaneous complications (gastro-intestinal bleed, postoperative bleed, acute kidney 

injury, anastomotic breakdown, surgical site infection (Superficial, Deep or body 

cavity),urinary tract infection,sepsis,they were defined based on standards for 

definitions and use of outcome measures for clinical effectiveness research in 

perioperative medicine : European perioperative clinical outcome (EPCO) definition10 
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 Most of the exposure variables were from the ASOS Surgical Risk Calculator card9 as 

shown below: 

Age Points 

18-29 o 

30-69 +1 

≥ 70 +3 

ASA  

ASA 1 0 

ASA 2 +2 

ASA 3 +5 

ASA 4 and more +8 

Surgery timing  

Elective surgery 0 

Urgent surgery +3 

Emergent surgery +4 

Surgery severity  

Minor 0 

Intermediate +2 

Major +4 

Indication for surgery  

Non-communicable disease 0 

Cesarean section -2 

Trauma +1 

Infection +2 

Surgery type  

Gynecology/obstetrics -1 

Plastics and breast +1 

Urology +2 

Ear, nose, and throat, gastrointestinal, hepato-

biliary, cardiothoracic, vascular 

+3 

Neurosurgery +4 

All other types of surgery 0 

TOTAL ASOS SRC SCORE  
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III.5. SOURCE OF DATA and COLLECTION:  

Data were collected by the theatre nurse, who received training about the study for 3 days. 

Preoperative/exposure variables were recorded from the patients’ anesthesia record sheets which 

had parameters of preoperative assessment for ASOS SRC score calculation, and outcome 

variables were collected from the in-patients medical files on the postoperative 30th day and on 

discharge day. We collected data for 350 patients from different departments including obstetrics 

and gynaecology, general surgery, ENT, orthopedics, urology, plastic, neurosurgery, etc….who 

were operated on during January 2022. 

III.6. DATA ANALYSIS PLAN AND SAMPLE SIZE CALCULATION:    

a. Sample size estimation: 

We calculated the sample size using the Daniel sample size formula (n= Z2P (1-P)/d2 with Z: the 

level of confidence of 95% which is the conventional value of 1.96, P: prevalence and d: precision 

which is known to be 0.05). By integrating the prevalence of 18.2% for postoperative 

complications in the ASOS study on perioperative patient outcomes in the formula, we found a 

sample size of 229 patients which was extended to 350 patients to improve the elimination of 

confounders.  

b. Data analysis process: 

After the collection of data, patients were divided into 2 groups: Patients with ASOS SRC 

score < 10 and those with ASOS SRC score ≥ 10. Collected data were entered into Epidata 

version 3.1 and then exported to Stata version 13 for analysis. Descriptive categorical data 

were presented using frequencies and percentages in tables and continuous data was 

summarized using mean and median depending on their distribution. The difference in mean 

and/or median scores among groups was tested using a t-test and ANOVA test for normally 

distributed data and by nonparametric test (Mann Whitney U test for binary outcomes and 

Kruskal Wallis test for the outcomes with more than 2 categories) for skewed data. The Chi-

square test and logistic regression analysis (Relative Risk and 95% confidence intervals) were 

used to study the relationship between the predictors and outcomes. Statistical significance for 

the associations was taken at the level of p < 0.05. 
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III.7. ETHICS CONSIDERATION: 

 III.7.1 Ethical approval 

 Ethical approval was obtained from College of Medicine and Health Science/Institutional Review 

Board (No 299/CMHS IRB/2021) and CHUK Ethical Committee (No EC/CHUK/144/2021). 

III.7.2 Data confidentiality 

✔ There was no use of patients’ names or hospital identity numbers, and data were stored in 

a computer protected by a personal principal investigator’s password 

✔ The principal investigator checked the data for completeness 

 III.7.3 Informed Consent 

✔ Explanations regarding the study were provided by the investigator or another 

designed collaborator before signing the consent 

✔ Patients were enrolled in the study after they (or caretaker for non-competent patients) 

signed the consent form. 
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CHAPTER IV: RESULTS 

The median age of the participants was 36 years ranging from 20 years to 97 years and the majority 

of the participants (66.3%) were aged 30-69 years. 40% of the participants were categorized as 

ASA 1, 52.3% were ASA 2, 5.4% were ASA 3 and only 5 patients were ASA 4 or above. 51% of 

the operations were elective and 47.1% were emergency operations. 62% of the operations were 

major and the commonest indication of surgery was non-communicable disease at 40%. This was 

followed by cesarean section at 26% and infection was the indication in 10% of the operations 

(Details in table 4.1). 

Table 4. 1  Patients characteristics according to the parameters of the ASOS Surgical risk calculator 

Variables N % 

Age range 

18-29 92 26.29 

30-69 232 66.29 

>=70 26 7.43 

ASA group 

1 143 40.86 

2 183 52.29 

3 19 5.43 

4 and more 5 1.43 

Surgery timing 

Elective 179 51.14 

Emergent 165 47.14 

Urgent 6 1.71 

Surgery severity 

Major 219 62.57 

Intermediate 122 34.86 

Minor 9 2.57 

Indication of surgery 

Non-communicable disease 140 40 

C-section 92 26.29 

Trauma 81 23.14 

Infection 37 10.57 

Surgery type 

Gynecology & obstetrics 126 36 

ENT/GIT/LIVER/CARDIOTHORACIC/VAS

C 
95 27.14 
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Urology 32 9.14 

Neurosurgery 16 4.57 

Plastic 2 0.57 

All other types of surgery 79 22.57 

 

Considering the comorbidities among the operated patients, 12.6% of all patients had hypertension, 

5.4% had metastatic cancer and 3.4% had HIV infection (details in table 4. 2). 

Table 4. 2 Comorbidities among the study participants  

Variables 
Frequency 

(n=350) 
% 

Hypertension 44 12.57 

Metastatic cancer 19 5.43 

HIV 12 3.43 

Diabetes mellitus 10 2.86 

Smoking  9 2.57 

Asthma 6 1.71 

Benign Prostatic Hypertrophy 4 1.14 

Hepatitis B 4 1.14 

Bladder cancer/tumor 3 0.86 

Hepatitis C 2 0.57 

Stroke 1 0.29 

CKD 1 0.29 

Congestive heart failure 1 0.29 

Coronary artery disease 1 0.29 

Others 21 6.00 
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The results of the analysis showed that 13.7% (n=48) of the patients developed at least one 

postoperative complication where 5.1% had acute respiratory distress syndrome, 4.3% were 

admitted in critical care and ten patients (2.8%) had pneumonia (More details in table 4.3). 

Table 4. 3 Postoperative complications among the study participants 

Type of Complication N % 

Acute respiratory distress syndrome 18 5.14 

Critical care admission 15 4.29 

Pneumonia 10 2.86 

Cardiac arrest 8 2.29 

Shock 6 1.71 

Acute kidney injury 5 1.43 

Anastomotic breakdown 5 1.43 

Surgical site infection 5 1.43 

Urinary tract infection 3 0.86 

GI bleeding 2 0.57 

Postoperative bleeding 2 0.57 

Pulmonary edema 1 0.29 

Pulmonary embolism 1 0.29 

Myocardial infarction 1 0.29 

At least 1 complication 48 13.71 

 

 

 

 

 

 

 

 

 



12 

 

Considering the outcome of the patients on the 30th day postoperative or at discharge day, the 

results showed that 10 patients (2.8%) died; another 10 patients (2.8%) were still hospitalized in 

the hospital while 94.3% of the patients were discharged alive (Chart 4.1). 

Chart 4. 1  Status of patients at discharge or postoperative 30th day 
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Considering the ASOS surgical risk calculator scores among the patients recruited in this study, 

among 48 patients who had postoperative complications, the majority of patients who sustained 

complications (43%) had ASOS SRC scores ranging between 13 and 18, 25% had the scores 

ranging between 7 and 12, 20.8% had the scores of at least 19 while only 10% of them had scored 

less than 6. When considering the individual ASOS surgical risk calculator scores, all participants 

(100%) who scored 19 and more developed severe post-operative complications compared to 

55.3% of those who scored from 13 to 18 who developed severe post-operative complications, 

7.0% of those who scored 7 to 12 and 3.8% of those who scored 6 and less ( see table 4.4). 

Table 4. 4 ASOS surgical risk calculator scores of the study participants  

ASOS SRC score 
Number of 

patients (n=350) 

Number of 

patients with 

complications 

(n) 

% of  complications 

(n=48) 

% of complications 

(n=respective 

ASOS SRC group) 

<6 132 (37.71%) 5 10.42% 3.79% 

7 to 12 170 (48.57%) 12 25.00% 7.06% 

13-18 38 (10.86%) 21 43.75% 55.26% 

≥19 10 (2.86%) 10 20.83% 100% 
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When comparing the status of patients at postoperative 30th day versus ASOS SRC Score, we 

found that all the patients who died had an ASOS SRC score ≥10, nearly 80% of patients 

discharged had the score <10 and 60% of patients who remained in the hospital had the ASOS 

SRC score ≥10. (Details in Chart 4.2) 

Chart 4. 2 Status of patients at 30th day of operation according to ASOS SRC score 
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Bivariate analysis of patients’ characteristics and postoperative complications among study 

participants. 

The risk of postoperative complications increased with age where patients who were aged 70 years 

and above were 4.8 times more likely to have postoperative complications than those aged 18-29 

years (RR=4.88, 95% CI:1.69-14.1, p=0.003). The risk of having postoperative complications also 

increased with the ASA class where patients in ASA class 2 were 3.97 times more likely to have 

postoperative complications than those who were in ASA class 1 (RR=3.97; 95% CI: 1.47-10.71; 

p=0.007) while those in class 3 were 103 times more likely to have complications than those in 

class 1 (RR=103.5, 95% CI: 25.0-427.6; p<0.001). Patients who underwent emergent operations 

were 6.8 times more likely to have postoperative complications than those who underwent elective 

operations (RR=6.84; 95% CI: 3.09-15.12; p<0.001). Patients who underwent major surgeries 

were 7.4 times more likely to have post-operative complications as those who underwent 

intermediate surgeries (RR=7.42; 95% CI: 2.59-21.19; p<0.001).  

Patients who were operated on with infection-related indications were 5 times more likely to have 

postoperative complications than those who were operated on for baby delivery (RR=5.04; 95% 

CI: 1.85-10.7; p=0.002). Patients who underwent neurosurgery operations were 16.7 times more 

likely to have postoperative complications as those who underwent gynecological and obstetric 

operations (RR=16.71; 95% CI: 5.04-55.4; p<0.001) and those who underwent ENT, GIT, 

cardiothoracic surgeries were 4.6 times more likely to have postoperative complications as those 

who underwent gynecology and obstetrics operations (RR=4.64; 95% CI: 2.05-10.51; p<0.001). 

Patients who had at least one comorbidity were 2.1 times more likely to have complications as 

those who did not have comorbidities (RR=2.14; 95% CI: 1.14-3.96; p=0.018). Patients who 

smoked were 5.4 times more likely to have postoperative complications than those who did not 

smoke (RR=5.4; 95% CI: 1.39-20.88, p=0.015). 

When considering ASOS surgical risk calculator score, patients who scored 10 or more were 17 

times more likely to develop postoperative complications than those who scored less than 10 

(RR=17.12; 95% CI: 7.87-37.25; p<0.001) ( more details in Table 4.5 below). 
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Table 4. 5  Bivariate analysis of patients’ characteristics and postoperative complications among 

study participants  

Variables 

Patients with 

postoperative 

complications 

Patients without 

postoperative 

complications 

RR (95% CI) p 

Age range 

18-29 9 (9.78%) 83 (90.22%) Ref 

30-69 30 (12.93%) 202(87.07) 1.37 (0.62-3.01) 0.434 

>=70 9 (34.62%) 17 (65.38%) 4.88 (1.69-14.1) 0.003 

 

 

ASA group 

1 5 (3.50%) 138(96.50) Ref 

2 23 (12.57%) 160(87.43) 
 

3.97 (1.47-10.71) 
0.007 

3 15 (78.95%) 4 (21.05%) 
 

103.5 (25.0-427.6) 
<0.001 

4 and more 5 (100%) 0 (0.0%)  

Surgery timing 

Elective 8 (4.47%) 171 (95.53%) Ref 

Urgent 0 (0.0%) 6 (100%)  

Emergent 40 (24.24%) 125 (75.76%) 6.84 (3.09-15.12) <0.001 

Surgery severity 

Minor 0 (0.0%) 9 (100%)  

Intermediate 4 (3.28%) 118 (96.72%) Ref 

Major 44 (20.09%) 175 (79.91%) 7.42 (2.59-21.19) <0.001 

Indication of surgery 

C-section 8 (8.70%) 84 (91.30%) Ref 

Non-communicable disease 18 (12.86%) 122 (87.14%) 1.55 (0.64-3.73) 0.328 

Trauma 10 (12.35%) 71 (87.65%) 1.48 (0.55-3.95) 0.435 

Infection 12 (32.43%) 25 (67.57%) 5.04 (1.85-1.70) 0.002 

Surgery type 

Gynecology & obstetric 9 (7.14%) 117 (92.86%) Ref 

Plastic 0 (0.0%) 2 (100%)  

Urology 2 (6.25%) 30 (93.75%) o.86 (0.18-4.22) 0.859 

ENT/GIT/LIVER/CARDIO

THORACI/VASC 
25 (26.32%) 70 (73.68%) 4.64 (2.05-10.51) <0.001 

Neurosurgery 9 (56.25%) 7 (43.75%) 16.71(5.04-55.4) <0.001 
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All other types of surgery 3 (3.80%) 76 (96.20%) 0.51 (0.13-1.96) 0.328 

 

Smoking  

Yes 4 (44.44%) 5 (55.56%) 5.4 (1.39-20.88) 0.015 

No  44 (12.90%) 297 (87.10%) Ref 

Having at least 1 comorbidity 

Yes 21 (20.59%) 81 (79.41%) 2.12 (1.14-3.96) 0.018 

No 27 (10.89%) 221 (89.11%) Ref 

 

 

ASOS Surgical risk calculator score 

<10 9 (3.60%) 241(96.40) Ref 

≥10 39 (39.0%) 61 (61.0%) 17.12 (7.87-37.25) <0.001 
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In the multivariable logistic regression, the ASA class, surgery timing and ASOS surgical risk 

calculator score showed to be the true predictors of postoperative complications (Details in table 

4. 6). 

Table 4. 6 Multivariable logistic regression of predictors of postoperative complications 

Predictors RR   p value      95% CI 

ASA class 

1 Ref 

2 3.995729   0.01   1.384658 11.53054 

3 36.97667   <0.001 7.942802 172.14 

4 and more  

Surgery timing 

Elective Ref 

Urgent  

Emergent 3.199407   0.013 1.274988 8.028472 

ASOS SRC score 

<10 Ref 

>=10 7.655601   <0.001 3.248056 18.04409 

Constant 0.0071515   <0.001 0.0018648 0.0274256 

 

Model fitness testing: 

The final model was tested for fitness using Hosmer-Lemeshow goodness-of-fit test and we found 

that the model fits very well with the Hosmer-Lemeshow X2=2.29 and p =0.8079.The ROC 

regression model was done with all AUC values different for all the predictors and with the 

p=0.009 
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CHAPTER V. DISCUSSION 

This study demonstrates how the ASOS surgical risk calculator can be an important tool to use 

during preoperative evaluation of adult surgical patients to limit the burden of postoperative 

complications and burdens on patients and health care systems. By surveying preoperative 

patients’ ASOS SRC scores, adequate postoperative surveillance and resources can be allocated to 

patients in the categories that were found to have high risk of postoperative complications. The 

study found that of the 48 patients who developed post-op complications, 43% had ASOS SRC 

scores from 13-18, 25% had ASOS SRC from 7-12, 20.8% had scores of 19, and 10% had scores 

less than 6. Notably, patients with an ASOS SRC score of 19 or greater had a 100% risk of 

postoperative complications, compared to a 55.3% risk of postoperative complications in 

individuals with ASOS SRC scores between 13 and 18. Again our study showed that 100% of 

patients who died and 60% of patients who stayed longer in the hospital had ASOS surgical risk 

scores above 10, this shows that a score lesser than 10 was more protective as almost 80% of 

patients with this score were discharged within 30days after surgery. Overall, patients who scored 

10 or more on the ASOS SRC were found to be 17 times more likely to develop postoperative 

complications(RR: 17.12,95% CI: 7.87-37.25, P value:<0.001). 

In comparison to the 2017 study on validation of Surgical Apgar score (SAS) to predict 

postoperative complications, which was limited to patients undergoing laparotomy8, this study 

incorporated data from various specialties and surgical procedures from different medical fields. 

Compared to another prior study done in Africa where 11422 patients were recruited, 18.2% of 

patients developed postoperative complications and 2.1% of patients died6, this study found that 

13.7% of patients developed at least one postoperative complication and 2.8% died. This 

difference could be due to the smaller sample size in our study9. Our results are similar to those of 

other study done in Ethiopia which reported postoperative morbidity of 12.5% and in-hospital 

mortality of 2.5%, however contrary to our study, it revealed cigarette smoking to be a strong risk 

factor for postoperative complications and in-hospital mortality(AOR=4.02,CI:1.86-8.66)5. Again 

our study found that the most common complication was acute respiratory distress syndrome 

(5.1%) and pneumonia has 2.8% where they can overlap each other, in other many studies infection 

was the most common complication and lead to significant poor postoperative outcome11–13.   
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When looking at the need for critical care admission, the study done by M.Vester-Anderson et al 

on a cohort of 2904 patients found that ICU admission was 4.8% 14,and this finding is similar to 

our study which found a critical care admission rate of 4.3%. 

Our study found that the commonest comorbidities included Hypertension, cancer and HIV/AIDS 

with 12.5%, 5.4% and 3.4% respectively. Same findings were seen during another study done by 

Bruce Biccard et al which revealed that hypertension and HIV/AIDS were the most common 

comorbities6.  

In our study we found that after multivariate logistic regression, ASOS SRC score, ASA Class and 

Surgery timing were the true predictors of postoperative morbidity and in-hospital mortality. These 

findings were similar to those found in a systematic review done in the Netherlands (Annelies et 

al,2015) where the most predicting factors of surgical outcomes included ASA class, emergency 

surgery and functional status15. Another review was done for risk assessment tools to predict 

postoperative outcomes and identified emergency surgeries to be associated with higher 

morbidity16. Our confounders were comorbidities, smoking and advanced age, this is different 

from many other studies where they were highly associated with poor surgical outcomes5,5,17. 

Interpretations/Implications 

The ASOS surgical risk calculator is a useful tool to detect preoperatively which patients are at 

high risk of postoperative complications and in need of close monitoring. Patients screened 

preoperatively and are found to have an ASOS SRC score of greater than 10 can be identified as 

patients who may need increased surveillance during the postoperative period. These results build 

on existing evidence of the validity of the ASOS SRC score in predicting morbidity and mortality 

in adult surgical patients and can be a useful tool in preventing postoperative complications by 

identifying patients that may need enhanced postoperative surveillance. The implication of this 

research is the potential to increase postoperative surveillance for high-risk patients, which could 

ultimately lead to a decrease in postoperative mortality and morbidity.  
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Limitations 

Data sampling is one of the apparent limitations of this study. Due to a limited sample size of only 

350 patients and a single-center study, our findings cannot be generalizable to the entire population 

of Rwanda. Additionally, data was only collected over a limited period of 2 months, and data 

collection over an extended period would provide a better indication of the validity of the ASOS 

SRC.  Furthermore, the distribution of patients in each score category was skewed towards lower 

ASOS SRC scores as the majority of patients in the study had ASOS SRC scores in the ranges of 

<6 (37.71%) and from 7-12(48.57%). Because of the small sampling of patients with ASOS SRC 

scores from 13-19 (13.72%), it is difficult to predict whether higher ASOS SRC scores are truly 

associated with a higher risk of postoperative complications. Additionally, our study did not 

evaluate intraoperative factors which could also have biased our results. 
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CHAPTER VI. CONCLUSION AND RECOMMENDATIONS 

Conclusion: 

The study showed that the ASOS Surgical Risk Calculator strongly predicts postoperative 

morbidity and mortality. Larger sampled studies are needed for results generalization and practice 

change. 

Recommendations/Forward-looking statement:  

Further research is needed utilizing a larger sample size to establish the validity of the ASOS SRC 

and be more generalizable to the entire population of Rwanda. Furthermore, the replication of this 

study with a more extended data collection period will allow for more robust analysis and 

validation of the ASOS SRC. Future studies should also include patients with more comorbidities 

(higher ASA Class) to have a better distribution of patients with higher ASOS SRC scores 

compared to patients with lower ASOS SRC scores. We recommend also further studies which 

include intraoperative factors for better elimination of confounding factors. 
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APPENDIX 1. DATA COLLECTION TOOL 

Data Collection instrument (adapted from ASOS Study questionnaire and ASOS surgical risk 

calculator): 

I. ASOS Surgical Risk Calculator CARD 

STUDY ID:                        Age:       Gender: ◻M ◻F Current smoker: ◻Yes ◻ No 

Age Points 

18-29 o 

30-69 +1 

≥ 70 +3 

ASA  

ASA 1 0 

ASA 2 +2 

ASA 3 +5 

ASA 4 and more +8 

Surgery timing  

Elective surgery 0 

Urgent surgery +3 

Emergent surgery +4 

Surgery severity  

Minor 0 

Intermediate +2 

Major +4 

Indication for surgery  

Non-communicable disease 0 

Cesarean section -2 

Trauma +1 
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Infection +2 

Surgery type  

Gynecology/obstetrics -1 

Plastics and breast +1 

Urology +2 

Ear, nose, and throat, gastrointestinal, hepato-

biliary, cardiothoracic, vascular 

+3 

Neurosurgery +4 

All other types of surgery 0 

TOTAL ASOS SRC SCORE  

 

II. COMORBIDITIES (you can tick more than one) 

 

 

III. ANESTHESIA TECHNIQUE (Tick all 

that apply) 

◻ General anesthesia ◻ Spinal/Epidural anesthesia ◻ Sedation ◻Nerve block 

 

 

 

 

Asthma/COPD 

Chronic kidney disease 

Congestive heart failure 

Metastatic cancer 

Coronary artery disease 

 Others: 

  Diabetes mellitus                                                                                           

 Hypertension 

 Stroke/transient ischemic attack 

 HIV/AIDS 

Cirrhosis 
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IV. POSTOPERATIVE COMPLICATIONS 

 

A. RESPIRATORY 

◻ Pneumonia 

◻ Acute respiratory distress syndrome 

◻ Pulmonary edema 

◻ pulmonary embolism 

◻Pneumothorax 

◻Pleural effusion (requiring drainage) 

B. CARDIOVASCULAR 

◻ Myocardial infarction 

◻Arrhythmia 

◻Cardiac arrest 

◻Shock (distributive, hypovolemic, cardiogenic, obstructive) 

◻Stroke 

◻Deep venous thrombosis 

C. MISCELLANEOUS COMPLICATIONS 

◻Gastro-intestinal bleed 

◻Postoperative bleed 

◻Acute kidney injury 

◻Anastomotic breakdown 

◻Surgical site infection (Superficial, Deep, or body cavity) 

◻UTI 
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◻Sepsis 

◻Others: 

V. Critical care admission to treat postoperative complications:  

◻ Yes   ◻ No    ◻Lack of ICU/HDU bed 

● Number of days in critical care after surgery:   

◻1-5 days ◻6-10days ◻11-20days ◻21-30th day 

 

● Number of days in hospital after surgery: 

 ◻1-5 days ◻6-10days ◻11-20days ◻21-30th day 

 

VI. Status at hospital discharge or 30th postoperative in-hospital day: 

 ◻ Alive   ◻ Discharged ◻ in critical care ◻ Dead   

 

 

 

 

 

 

 

 

 

 

 

 

 



30 

 

APPENDIX 2. CMHS IRB AND CHUK ETHIC COMMITTEE APPROVAL 
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