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Background: Canceling elective surgeries is a significant problem in many hospitals leading to patient dissatisfaction, increased costs, and emotional trauma for patients and their families. Despite this, there is limited information about the cancellation of elective surgeries in Ethiopia, mainly in the study area.

Objective: This study aimed to assess the magnitude of cancellation and associated factors among patients scheduled for elective surgeries in public hospitals in the Harari Regional State, Eastern Ethiopia, from 1 August to 30 August 2021.

Methods: A hospital-based cross-sectional study was conducted on 378 patients scheduled for elective surgeries. Data were gathered using a non-random sequential sampling approach. In addition, a structured face-to-face interviewer-administered questionnaire was employed. The gathered information was input into Epidata version 3.1 and then exported to Statistical Package for Social Software version 26. To find the variables associated with the cancellation of elective surgeries, binary and multi-variable logistic regression analyses were conducted. In the binary analysis, all variables with a p-value of less than 0.25 were included in the multivariable analysis. Finally, a 0.05 p-value with a 95% confidence interval and an adjusted odds ratio was used to declare a significant association.

Results: This study included 378 patients scheduled for elective surgeries. Among those, 35.2% of the surgeries were canceled (95% confidence interval: 29.4–39.6). Being female (adjusted odds ratio: 2.46; 95% confidence interval: 1.44–4.203), lack of formal education (adjusted odds ratio: 2.03; 95% confidence interval: 1.15–3.58), place of residence (adjusted odds ratio: 1.70; 95% confidence interval: 1.03–2.81), increase in blood pressure (adjusted odds ratio: 5.09; 95% confidence interval:1.90–13.59), and ophthalmologic surgery (adjusted odds ratio: 3.76; 95% confidence interval: 1.41–10.0) were factors associated with the cancellation of elective surgeries.

Conclusion: In this study, nearly one third of scheduled elective surgery was canceled. The primary contributing variables to the surgery cancellations were being female, lack of formal education, place of residence, ophthalmologic surgery, and increased blood pressure. Therefore, timely evidence-based reporting through the supervision team was advised to decrease cancellations.
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Introduction

An elective surgical case cancellation is when an operation is planned but not carried out as scheduled (1). Previous research showed that the prevalence of surgery cancellations ranged from 1.9 to 49% (2, 3). The cancellation rate surpasses 20% in wealthy nations (4). However, among less-developed nations, the percentage is 48.5%, with Ethiopia at 33.9% (3, 5).

The cancellation of elective surgery is a problem with the healthcare system’s quality that impacts individuals and wastes resources. Particularly, it depresses the spirits of workers, patients, and family members, which may result in lower levels of efficiency at work (6). Most research divided cancellation into avoidable and unavoidable factors (7–10). According to studies, just 20% of cancellations were inevitable, while more than 80% might have been avoided (8, 11, 12).

Various nations and hospitals have different reasons for canceling elective surgical procedures (6). Because they include patients and hospital operational difficulties, the causes of elective surgical case cancellations are complicated (6, 13). Psychological, social, and financial factors, not just clinical ones, were the basis for delaying surgeries after admission. Cancellations of elective surgeries can frustrate patients, tax hospital resources, waste money on medical supplies, and cause other inefficiencies in medical treatment (5). An important goal for a healthcare system is to increase patient satisfaction via effective practice. It is challenging to do this due to the high cancellation rate for elective surgical treatments. In addition, cancellation lowers operating room productivity and raises expenditures (14, 15).

In clinical practice, canceling elective surgical procedures are quite prevalent in Ethiopia. The majority of earlier research projects in Ethiopia were restricted to determining the number and severity of reasons for postponing elective surgeries. They could only provide a proportional breakdown of the causes and reasons for postponing elective surgeries (7, 10, 13). In general, there is little information available on the cancellation of elective procedures in the eastern part of Ethiopia, despite the significance of the issue. Therefore, the purpose of this study was to evaluate the extent and contributing variables of elective surgical procedure cancellation in public hospitals in the Harari Region, Eastern Ethiopia.



Materials and methods


Study design and setting

A hospital-based cross-sectional study was conducted in the public health facilities of Harar city, Eastern Ethiopia, from 1 August to 30 August 2021. Harar is the capital city of the Harari regional state, which is 526 km away from Addis Ababa. According to the Ethiopian Central Statistical Agency’s estimated Population Projections for 2015–2045, the Harari region will have a total population of 220,000 by 2021, of which 111,000 (50.46%) of them are men (16). There are 19 kebeles in Harar town. In the Harari region, there are 26 health posts, eight health centers, and six hospitals (four public and two private). Among those public hospitals, Hiwot Fana Specialized University Hospital (HFSUH) and Jugal General Hospital provide healthcare services to people living around Harar and neighboring regions such as Oromia Regional State, Dire Dawa Administration, and Somali Regional State (17).



Populations and sampling procedure

All age groups of patients admitted to the surgical ward, the gynecology ward, the pediatric ward, and the ophthalmology ward throughout the study period and were scheduled for elective surgeries were included in the study. Both registered planned patients for elective surgery transferred to other institutions and patients enrolled for elective surgery but had it done as an emergency before the appointed date were excluded. By considering the following assumptions, the sample size was calculated using the single population formula: 95% confidence interval, 5% margin of error, and 33.9% prevalence of canceled elective surgery (5). The sample size for this study was obtained by adding a 10% non-response rate, and the final sample size was 378.



Data collection tools and methods

The questionnaires were developed by reviewing previous studies in a way that included all the variables that could help the study achieve its goals (5, 7, 10, 13). It was finally conceived in terms of the local setting. The questionnaire was prepared in English and translated into the local language Afan Oromo to collect information from the study participants. The tool is divided into three sections: socio-demographic factors (age, sex, educational level, and place of residence), procedure-related factors (general, orthopedic, gynecology, pediatric, and ophthalmology), and cancellation-related variables (patient refusal, abnormal lab investigation, patients unfit for anesthesia, shortage of surgical equipment, lack of oxygen, overscheduled cases, etc. During data collection, the medical records of patients were reviewed to identify the types of procedures performed, whether elective surgical procedures were performed or not, the types of diagnoses, the reason for cancellation, and so on. A structured face-to-face interviewer-administered questionnaire was also used to gather the data. Again we used a medical record review and a telephone survey to gather relevant information from those who were slated for elective surgery but were missing on the appointed date once they were permitted to go home for financial preparation for surgery. Four skilled BSc nurses were recruited outside of study settings to gather the data, and two MSc nurses functioned as supervisors. All COVID-19 safety measures were followed over the whole data collection period.



Variables and measurement

The study’s dependent variable was the cancellation of surgical cases. Age, Sex, Departments of Patient Admission, and Patients Related factors (Medical condition, Refusal, absence) facility-related factors (lack of ICU bed, Scarcity of equipment, lack of electricity); time constraints (prolonged case, overscheduling); personnel-related factors (surgeon, anesthetist, nurse); incomplete investigation were Independent Variables. A planned surgery that is not carried out on the scheduled day is referred to as a surgical procedure cancellation. Non-emergency surgery that may be postponed for at least 24 h is known as elective surgery.



Data quality assurance

The data collectors were chosen from outside the research site to minimize bias. Data collectors and supervisors received 1 day of training on the data collecting instruments, research objectives, methods of data collection, ethical issues, and a brief explanation to ensure common comprehension. Before the actual data collection period, a pilot test on the data collection instruments was conducted at Haramaya General Hospital on 5% of the sample size to guarantee validity. Later, significant feedback were included in the questionnaire. Supervisors and the principal investigator afterward reviewed the information gathered; any issues or questions were promptly resolved.



Statistical analysis

The data were manually reviewed for completeness after data collection, then they were cleaned, coded, and entered using Epi-Data 3.1, and lastly, they were exported to SPSS version 26 for analysis. Summary measures from texts, tables, and graphs were used to describe the findings of the descriptive statistical study.

Using the variance inflation factor (VIF) and standard error, multicollinearity was examined to see whether there was a linear association between the linked independent variables. VIF values of more than 10 or standard errors greater than 2 were seen as indicators of multicollinearity. Because of this, it was determined that variables having a VIF >10 or a standard error >2 should not be included in the multivariable analysis. But in our investigation, no variable’s VIF or standard error exceeded 10. In bivariable analysis, those factors with a p-value < 0.25 at a 95% confidence interval were transferred to multivariable analysis. A multivariable logistic regression model using the Enter method was employed in the multivariate analysis to adjust the confounders. To assess the model’s fitness, the Hosmer–Lemeshow goodness-of-fit test and the Omnibus test were conducted. As a result, in this investigation, the Hosmer–Lemeshow’s test was found to be insignificant at p-value = 0.567 and the Omnibus test was significant at p-value = 0.0001, indicating that the model was fitted. The adjusted odds ratio (AOR), with 95% confidence intervals (CI), was used to identify the independent variables associated with the dependent variable. A P-value of 0.05 was used to determine statistical significance, which excludes the null value from the 95% confidence range.




Results


Participants’ socio-demographic profiles

The research comprised 378 people who were scheduled for elective surgical procedures. The subjects’ mean (± SD) age was 33.98 (± 12.65). One hundred fifty (39.7%) were 20–49 years old, 225 (59.5%) were rural inhabitants, and 218 (57.7%) were men. Furthermore, 229 (60.6%) of the total respondents had no formal education, while 123 (32.5%) worked as farmers (Table 1).


TABLE 1    Socio-demographic characteristics of participants scheduled for elective surgical procedures in public hospitals in Harari regional state, Eastern Ethiopia, 2021 (n = 378).
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The magnitude of canceled elective surgery

In this analysis, the overall magnitude of elective surgery cancellation was 133 (35.2%) (95% CI: 29.4–39.6). Of this, 130 (97.7%) were canceled before entering the operating room (OR). Around 140 (37.0%) patients were scheduled for general surgery, with 84 (22.22% of patients) scheduled for orthopedic surgery. In the current survey, more than half of all respondents (53.8%) canceled elective surgery from Ophthalmologic surgery, followed by plastic surgery (39.5%) as indicated in the Figure 1.
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FIGURE 1
Proportion of scheduled and canceled surgery by the department in public hospitals in Harari regional state, Eastern Ethiopia, 2021 (n = 378).




Reasons for cancellation

From a total of 133 patients, the administration-related case was the most common (42.6%), and the patient-related case was the second most common (40%) reason for cancellation of elective surgery.

Administration-related reasons for cancellation of elective surgery included blood not being prepared (11.3%), lack of laboratory investigations (7.5%), and a 5.3% power outage.

The most common patient-related reasons for elective case cancellation were patient refusal (13.5%), absence (9%), and 16.5% of medical disease-related cancellations of elective surgery were attributable to patients’ rising blood pressure as indicated in Table 2.


TABLE 2    Reported reasons for cancellation of elective surgery in public hospitals in Harari regional state, Eastern Ethiopia (n = 133).
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Factors associated with the cancellation of elective surgery

In the binary logistic regression, sex, age, respondents’ educational status, place of residence, department, time scheduled for surgery, patient refusal, comorbidity, and blood not prepared were all related to the cancellation of elective surgery. To control the effect of confounding variables, the variables having a p-value of less than 0.25 were chosen for multi-variable logistic regression analysis. However, in a multivariate logistic regression analysis, only sex, place of residence, educational status, department, and comorbidity were significantly associated with the cancellation of elective surgery at a p-value of less than 0.05.

In multiple logistic regression, females were 2.46 times more likely than men to have elective surgery cancellation (AOR = 2.46, 95% CI: 1.44–4.20, p = 0.002). Individuals from the rural residences had 1.70 times the chance of canceling elective surgery as compared to participants from urban areas (AOR = 1.70, 95% CI: 1.03–2.81, p = 0.004). Those with no formal education had a 2.03 times greater chance of having elective surgery cancellation (AOR = 2.03, 95% CI: 1.15–3.58, p = 0.045) than those with formal education. Participants with higher blood pressure were 5.09 times more likely than their peers to cancel elective surgery (AOR = 5.09, 95% CI: 1.90–13.59, p = 0.009). Finally, individuals in the department of ophthalmologic surgery were 3.76 times more likely to have elective surgery cancellation than those in other departments (AOR = 3.76, 95% CI: 1.41–10.00, p = 0.01) with a p-value of 0.05, as shown below (Table 3).


TABLE 3    Bivariate and multi-variable logistic regression analysis of factors associated with the cancellation of elective surgery in public hospitals in Harari regional state, Eastern Ethiopia (n = 378).
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Discussion

In this study, the magnitude of elective surgery cancellation was 35%. The finding of this study is consistent with previous studies conducted in Tikur Anbessa specialized hospital (33.9%) and Asella Teaching and referral hospital (32.2%), Ethiopian (32.2%) (5, 13, 17). However, the cancellation rate of this study was higher than studies done in Uganda (28.8%), Sudan (20.0%), India (27.2%), and Jimma (23.0%) (8, 18–20). This disparity might be attributed to sociodemographic factors, sample size, research location, length, methodological discrepancies, and ineffective hospital administration practices.

In this study, Females were more likely than males in this research to cancel elective surgery. However, our findings contrast with the findings of a study done in Korea (21), which found that women were less likely to cancel elective surgery. The disparity might be attributed to females’ perceptions of elective surgery. It has been reported that female patients are more prone to suffer anxiety before surgery. Furthermore, the societal pressure imposed on males to act bravely and not show fragility may result in less probable cancellation of elective surgery) (12).

In this study, individuals with high blood pressure were more likely to cancel elective surgery than those with normal blood pressure. This was consistent with the findings of research done in Singapore (22). The probable explanation for this is that hypertension in the preoperative and postoperative period increases cardiovascular events, cerebrovascular events, hemorrhage, and mortality and should be treated before major elective non-cardiac surgery and cardiac surgery (23). For this reason, the medical professionals or health care team canceled the surgery to prevent further complications. It has been advised that elective surgery be postponed if the systolic blood pressure is 180 mmHg or higher, or the diastolic blood pressure is 110 mmHg or higher, due to the risk of complications (24).

In this study, patients in the ophthalmologic surgery department were more likely to cancel their elective surgery than patients in other departments. This might be owing to a shortage of senior specialties.

In this study, educational status and place of residence were associated with the cancellation of elective surgery, whereas they were not in the previous study. In our study, persons with no formal education were more likely to cancel elective surgery than those with formal education. This might be due to persons with no formal education being unable to receive, comprehend, and use health information to make good health decisions regarding elective surgery. Furthermore, lack of understanding, the patient’s overestimation of surgical mortality risk, and choice conflict may all lead to the cancellation of elective surgery.

Participants in this study who came from rural regions were more likely to cancel elective surgery than those who arrived from urban areas. The possible explanation is a shortage of transportation. Again the majority of Ethiopians live in rural regions and have low resources. Because of the enormous distances between the community and the nearest health institution, people living in rural regions confront significant obstacles (25). Terrain and a lack of road infrastructure can be an issue in some regions. Transportation costs may have also played a role in the of elective surgery.


Strengths and limitations

To acquire full information on the research participants, both primary and secondary data were employed. This research additionally evaluates factors that were not previously evaluated. However, there are certain limitations to this study. This research included only individuals who were planned for elective surgery, but did not include mothers who gave birth through elective cesarean section. This study is also limited to public hospitals and excludes private hospitals, which results in an underestimation of research findings.




Conclusion

This study found that about one-third of scheduled elective surgery was canceled. Being female, individuals with no formal education, and an increase in blood pressure, place of residence, and ophthalmologic surgery were significantly associated with the cancellation of elective surgery. Elective surgery cancellation may be reduced by adopting a few easy actions, and it can be decreased if patients with medical concerns are discovered early and referred for an aesthetics assessment shortly after their surgery is planned. In addition, hospital administrators and other stakeholders highly recommended proper scheduling, providing adequate information for the scheduled patient, fulfilling necessary operating room equipment, including blood cross-matched, and clear communication with the operating room team, particularly surgeons, to be available on their schedule, improving operating theater efficiency and proper counseling of the patients. Therefore, timely evidence-based reporting through the supervision team was advised to decrease cancellations.
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Surgery
Orthopedic surgery 33(39.3) 0.33 (0.12-0.89) * 2.13 (1.09-4.14)
Plastic surgery 15(39.5) 0.56 (0.23-1.35) * 2.11 (0.87-5.16)
Neurologic surgery 16 (37.2) 0.56 (0.20-1.53)* 1.56 (0.51-4.76)
Ophthalmologic 14 (53.8) 0.51 (0.19-1.37)* 3.76 (1.41-10.0)**

*Significant at p-value < 0.25, **significant at p-value < 0.05, 1 = Reference, COR, crude odds ratio; AOR, adjusted odds ratio; BP, blood pressure; HTN, hypertension; OR, operation room.
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Not follow preoperative instruction 10 1.5
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Medical disease A rise in BP/HTN 22 16.5
- Rise in RBS/DM or acute medical illness 8 6
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Shortage of OR materials 6 4.5
Power breakdown 7 5:3
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Blood not prepared 15 11.3
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