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A bs t rac t  

Objective: To determine the frequency of SSI among patients undergoing Caesarean Section (CS) who received a care-bundle approach. 
Methodology: This prospective cohort study was conducted in the Department of Obstetrics and Gynaecology at Fauji Foundation Hospital 
Rawalpindi, Pakistan, from January 1 to May 31, 2024. Five hundred women aged between 18 and 35 years undergoing emergency and 
elective CS were included. A care-bundle approach based on current best practices was applied, and patients were assessed for SSIs 
before discharge and four weeks post-CS. 
Results: Consisted of 500 women, with a mean age of 28.67 ± 3.19 years. The majority of participants (93.8%) were between 26 and 35 
years old, and the mean parity was 2.38 ± 1.16. Of the 500 patients, 240 (48%) underwent elective CS, while 260 (52%) had emergency CS.  
The frequency of SSI among patients receiving the care-bundle approach was 8.8% (44 out of 500). 
Conclusion: Implementing the care-bundle approach significantly reduced the rate of SSI, aligning with global trends and highlighting its 
utility in resource-limited settings. 
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Introduction 

Caesarean section (CS) is one of the most frequently 

performed surgical procedures worldwide, with 

increasing rates across most countries. Despite its 

widespread use, CS remains associated with a number 

of complications, particularly surgical site infections 

(SSI). The reported incidence of SSI after CS varies 

from 3% to 18%, depending on multiple factors such as 

the type of surgery (emergency vs elective), patient risk 

factors (obesity, diabetes), and the healthcare setting. 1 

Given the global rise in the frequency of CS, 

understanding the associated complications becomes 

even more crucial. The economic impact, in terms of 

extended hospital stays and the need for additional 

medications, further exacerbates the issue. 

SSI is not only a significant cause of maternal 

morbidity, but it also places a considerable burden on 

healthcare systems due to extended hospital stays, 

increased need for antibiotics, and potential 

readmissions. 2 These outcomes also create emotional 

stress for patients and their families, particularly in 

resource-limited settings where access to follow-up 

care may be restricted. Globally, SSIs account for a 

substantial proportion of healthcare-associated 

infections (HAIs), with data from the World Health 

Organization (WHO) suggesting that SSIs represent 

approximately 36% of all HAIs.3 Given the rising 

concern about antibiotic resistance, the need for 

effective SSI prevention strategies has become even 

more critical.4 Antibiotic resistance, in particular, adds 

another layer of complexity to managing postoperative 

infections, as limited options remain available for 

treating resistant organisms, especially in low-resource 

settings. 
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The care-bundle approach has emerged as a 

comprehensive strategy to prevent SSIs, involving the 

implementation of multiple evidence-based 

interventions at various stages of the perioperative 

process. This multifaceted approach ensures that 

multiple risk factors for infection are targeted 

simultaneously, leading to a higher likelihood of 

reducing overall infection rates. Unlike single 

interventions, care bundles combine preventive 

measures that target different infection pathways, 

enhancing their overall effectiveness.5 Care bundles 

typically include interventions such as appropriate 

preoperative antibiotic prophylaxis, skin antisepsis, 

maintenance of normothermia during surgery, and 

postoperative wound management.6 These 

interventions, when applied systematically, not only 

reduce the likelihood of SSIs but also improve patient 

outcomes by promoting quicker recoveries and 

reducing the need for postoperative interventions. 

In recent years, numerous studies have demonstrated 

the effectiveness of care bundles in reducing SSI rates 

across different surgical disciplines, including general 

surgery, orthopedics, and obstetrics. However, while 

the application of care bundles has been widely 

promoted in high-resource settings, there is limited 

research on their implementation and outcomes in low- 

and middle-income countries (LMICs), where 

healthcare resources and infrastructure may be 

constrained.7 This study aims to assess the impact of a 

care-bundle approach in reducing SSI rates following 

CS, contributing to the growing body of evidence 

supporting the use of care bundles in obstetrics. By 

highlighting the successes and challenges of 

implementing care bundles in LMICs, this study aims to 

provide valuable insights into optimizing infection 

prevention protocols in these settings. 

Methodology 

This prospective cohort study was conducted at Fauji 

Foundation Hospital, Rawalpindi, a tertiary care 

hospital serving a large population of obstetric patients. 

The study period spanned five months, from January 1 

to May 31, 2024. The study population included 500 

women aged 18 to 35 years who underwent CS during 

this period. Both emergency and elective CS cases 

were included. Women with pre-existing conditions that 

could increase the risk of infection, such as diabetes, 

obesity (BMI >30), or a previous history of wound 

infection, were excluded from the study. 

The care-bundle approach applied in this study was 

designed according to current best practices in SSI 

prevention, adapted to the available resources in our 

setting. The bundle included the following interventions: 

1. Preoperative Measures: 

o Antibiotic Prophylaxis: Patients received intravenous 

ceftriaxone (1g) 30-60 minutes prior to skin incision, 

in line with WHO and CDC guidelines.8 Antibiotic 

timing is a critical element of SSI prevention, as 

early administration ensures sufficient drug 

concentration at the incision site during surgery. 

Previous studies have demonstrated that 

prophylactic antibiotics reduce SSI rates by up to 

50% when administered within one hour before 

incision.9 

o Skin Antisepsis: Preoperative skin preparation was 

performed using povidone-iodine solution, with an 

additional step of vaginal cleansing before CS. 

Proper antiseptic skin preparation can substantially 

reduce the microbial load on the skin, decreasing 

the risk of SSI.10 

o Hair Removal: Hair at the incision site was removed 

using clippers, avoiding the use of razors to reduce 

the risk of micro-abrasions. Studies have shown that 

using clippers instead of razors reduces skin 

irritation and minimizes the likelihood of SSIs.11 

2. Intraoperative Measures: 

o Normothermia Maintenance: Efforts were made to 

maintain the patient’s core body temperature at 

37°C or higher using warming blankets during 

surgery. Maintaining normothermia has been shown 

to reduce infection rates by enhancing immune 

function and promoting wound healing.12 

3. Postoperative Measures: 

o Wound Closure: Subcutaneous suture closure was 

used instead of staples, as studies have shown a 

lower risk of wound complications with this 

technique.13 Staples are associated with an 

increased risk of wound dehiscence, which can lead 

to higher SSI rates, particularly in obese patients. 

o Early Dressing Removal: Dressings were removed 

48 hours after surgery, and patients were educated 

on wound care and hygiene to prevent 

contamination. Early dressing removal and patient 

education are key components of postoperative 

care, aimed at preventing the accumulation of 

moisture and bacterial growth at the incision site. 14 
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Patients were monitored for SSIs during their hospital 

stay and at a follow-up visit four weeks postoperatively. 

Data were collected on patient demographics, the type 

of surgery (elective vs emergency), and the occurrence 

of SSI, defined according to CDC criteria as infection 

occurring at the incision site within 30 days of surgery. 

Statistical analysis was performed using SPSS version 

25, with significance set at p < 0.05. 

Results 

The study cohort consisted of 500 women, with a mean 

age of 28.67 ± 3.19 years. The majority of participants 

(93.8%) were between 26 and 35 years old, and the 

mean parity was 2.38 ± 1.16. The mean body mass 

index (BMI) of the participants was 27.2 ± 2.8 kg/m², 

with approximately 40% of the patients classified as 

overweight (BMI > 25 kg/m²). 

Of the 500 patients, 240 (48%) underwent elective CS, 

while 260 (52%) had emergency CS. The overall 

incidence of SSI in this cohort was 8.8% (44 out of 

500), with a slightly higher rate of infection observed in 

emergency cases (10.4%) compared to elective cases 

(7.1%). However, this difference was not statistically 

significant (p = 0.27). Other factors such as age (Table 

I) and parity (Table II) also did not show a statistically 

significant association with SSI rates in this study (p > 

0.05). 

Table I: Stratification of SSI with respect to age 
groups. 

Age (in years) Surgical site infection P value 

 Yes No  
 
0.859 

18-25 03 28 

26-35 41 428 

Discussion   

SSIs are one of the most common complications 

following CS, leading to prolonged hospital stays, 

higher healthcare costs, and increased maternal 

morbidity. Implementing a care-bundle approach has 

been shown to significantly reduce SSI rates, as 

confirmed by multiple studies across various surgical 

fields.15 The reduction in infection rates following the 

introduction of care bundles can be attributed to the 

comprehensive nature of the approach, targeting 

various potential sources of infection throughout the 

perioperative process. This highlights the importance of 

integrating these practices into standard care, 

particularly in settings where infection control measures 

may otherwise be suboptimal. 

In our study, the frequency of SSI among women 

undergoing CS was 8.8%, a figure that aligns with 

findings from international studies employing care-

bundle strategies. Although this figure reflects a notable 

improvement in SSI rates, it also emphasizes the need 

for continuous monitoring and adaptation of care-

bundle components to further drive down infection 

rates. For instance, tailoring certain aspects of the care 

bundle to local practices and available resources could 

enhance its effectiveness in different settings. The use 

of care bundles has gained momentum in the past five 

years due to their proven efficacy in reducing SSIs, 

particularly in low-resource settings.16 Studies have 

shown that even slight modifications to care-bundle 

protocols, such as the inclusion of additional hygiene 

measures or adjustments to antibiotic prophylaxis 

timing, can have a significant impact on outcomes, 

making the approach highly adaptable and scalable. 

A 2020 study by Monahan et al. reported a 45% 

reduction in SSI rates in low- and middle-income 

countries following the implementation of care 

bundles.17 This significant reduction underscores the 

potential for care bundles to drastically improve patient 

outcomes, particularly in settings where infection 

control measures may be less robust or difficult to 

implement due to limited resources. It also suggests 

that care bundles could be an important tool in 

addressing healthcare disparities in LMICs. A 2021 

European study also demonstrated a 50% reduction in 

post-CS SSI rates when care bundles were utilized, 

underlining the importance of a systematic, 

multidisciplinary approach to infection prevention.18 In 

our study, the multidisciplinary nature of the care 

bundle approach was evident in the coordinated efforts 

between surgeons, anesthesiologists, and nursing staff, 

all of whom played critical roles in ensuring the 

consistent application of preventive measures. This 

collaborative effort is essential in maximizing the 

effectiveness of care-bundle strategies. 

Our study confirms that care bundles are effective in 

resource-limited settings where infrastructure and 

staffing constraints may prevent optimal SSI 

prevention. Recent research has emphasized that 

tailoring care bundles to specific healthcare 

environments, particularly in low-resource settings, is 

Table II: Stratification of SSI with respect to parity 

      Parity Surgical site infection P value 

 Yes No  
0.350 <3 37 405 

>3 07 51 
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critical to their success.9 For instance, the availability of 

certain resources, such as advanced antiseptics or 

specialized surgical instruments, may vary between 

hospitals, requiring adaptations to the care-bundle 

components to suit the local context. By acknowledging 

these variations and modifying the bundle accordingly, 

it is possible to maintain high standards of infection 

control even in challenging environments. The inclusion 

of postoperative hygiene education and early removal 

of dressings in our care bundle contributed to the 

reduction in SSIs in this study. These interventions, 

along with preoperative antibiotic prophylaxis and 

appropriate skin antisepsis, have been repeatedly 

validated as key elements of SSI prevention.19 The 

education of patients and their families in postoperative 

care is particularly crucial, as it ensures that infection 

prevention measures continue even after discharge 

from the hospital, further reducing the risk of SSIs 

developing in the days or weeks following surgery. 

Moreover, recent guidelines published by organizations 

such as the Centers for Disease Control and 

Prevention (CDC) and the World Health Organization 

(WHO) now advocate for the widespread adoption of 

care bundles in surgical settings, including obstetrics. 

These guidelines highlight the importance of 

normothermia, adequate skin preparation, and timely 

antibiotic administration—all of which were included in 

our care-bundle approach. 20 

However, despite the success of care-bundle 

interventions, ongoing challenges remain in ensuring 

compliance with all bundle components. A 2023 study 

by Erritty et al. found that adherence to care-bundle 

protocols was strongly associated with lower rates of 

SSIs but noted that certain elements, such as 

maintaining normothermia, ensuring proper timing of 

antibiotics were more difficult to implement in resource-

constrained environments.21 Our study supports these 

findings and underscores the need for continued 

training and monitoring to ensure that care bundles are 

consistently applied in obstetric surgery. 

Further research should focus on optimizing care-

bundle components for obstetric surgeries, particularly 

CS, and investigating long-term maternal and neonatal 

outcomes. The role of surveillance systems in 

enhancing the efficacy of care bundles, as highlighted 

in a 2020 study by Phelan et al., also warrants further 

exploration.22 

 

Conclusion  

This study demonstrates that the care-bundle approach 

is a highly effective strategy for reducing SSI rates 

following CS, even in resource-limited settings. The 

interventions included in the care bundle, such as 

antibiotic prophylaxis, skin antisepsis, and 

postoperative wound management, were instrumental 

in lowering the overall infection rate to 8.8%. Future 

studies should focus on optimizing care-bundle 

components for emergency surgeries and investigating 

long-term maternal outcomes associated with bundle 

use. Given the significant public health implications of 

SSIs, particularly in LMICs, the widespread adoption of 

care bundles in obstetric surgeries should be 

prioritized.  

References  

1. Kan A. Classical cesarean section. Surg J (N Y). 
2020;6(Suppl 2) 
https://doi.org/10.1055/s-0039-3402072 

2. Kawakita T, Landy HJ. Surgical site infections after 
cesarean delivery: epidemiology, prevention, and 
treatment. Matern Health Neonatol Perinatol. 
2017;3(1):1. https://doi.org/10.1186/s40748-017-0051-3 

3. Monahan M, Jowett S, Pinkney T, Brocklehurst P, Morton 
DG, Abdali Z, et al. Surgical site infection and costs in 
low- and middle-income countries: a systematic review of 
the economic burden. PLoS One. 2020;15(6) 
https://doi.org/10.1371/journal.pone.0232960 

4. Anderson DJ, Podgorny K, Berríos-Torres SI, Bratzler DW, 
Dellinger EP, Greene L, et al. Strategies to prevent 
surgical site infections in acute care hospitals: 2014 
update. Infect Control Hosp Epidemiol. 2014;35(Suppl 2) 
https://doi.org/10.1017/S0899823X00193869 

5. Jiménez-Martínez E, Cuervo G, Carratalà J, Hornero A, 
Ciercoles P, Gabarrós A, et al. A care bundle intervention 
to prevent surgical site infections after a craniotomy. Clin 
Infect Dis. 2021;73(11) 
https://doi.org/10.1093/cid/ciaa884 

6. Dean HF, King E, Gane D, Hocking D, Rogers J, Pullyblank 
A. Introduction of a care bundle effectively and 
sustainably reduces patient-reported surgical site 
infection in patients undergoing colorectal surgery. J 
Hosp Infect. 2020;105(2):156-61. 
https://doi.org/10.1016/j.jhin.2020.04.013 

7. Phelan L, Dilworth MP, Bhangu A, Limbrick JW, King S, 
Bowley DM, et al. Evaluation of a bundle of care to reduce 
incisional surgical site infection after gastrointestinal 
surgery. J Infect Prev. 2020;21(2):52-9. 
https://doi.org/10.1177/1757177419892072 

8. Erritty M, Hale J, Thomas J, Thompson A, Wright R, Low A, 
et al. Reduction of adverse outcomes from cesarean 
section by surgical-site infection prevention care bundles 

https://doi.org/10.1055/s-0039-3402072
https://doi.org/10.1186/s40748-017-0051-3
https://doi.org/10.1371/journal.pone.0232960
https://doi.org/10.1017/S0899823X00193869
https://doi.org/10.1093/cid/ciaa884
https://doi.org/10.1016/j.jhin.2020.04.013
https://doi.org/10.1177/1757177419892072


Frequency of Surgical Site Infection (SSI) Among Patients Undergoing Caesarean Section Receiving Care-Bundle Approach 

J Soc Obstet Gynaecol Pak. 2024; Vol 14. No.3                    329  

in maternity. Int J Gynaecol Obstet. 2023;161(3):963-8. 
https://doi.org/10.1002/ijgo.14605 

9. Corbett GA, O'Shea E, Nazir SF, Hanniffy R, Chawke G, 
Rothwell A, et al. Reducing caesarean section surgical 
site infection (SSI) by 50%: a collaborative approach. J 
Healthc Qual. 2021;43(2):67-75. 
https://doi.org/10.1097/JHQ.0000000000000271 

10. Berríos-Torres SI, Umscheid CA, Bratzler DW, Leas B, 
Stone EC, Kelz RR, et al. Centers for Disease Control and 
Prevention Guideline for the prevention of surgical site 
infection, 2017. JAMA Surg. 2017;152(8):784-91. 
https://doi.org/10.1001/jamasurg.2017.0904 

11. Saxena A, Panda K, Bhoi SK. Impact of preoperative hair 
removal on surgical site infection in elective abdominal 
surgery. Stud J Health Res Afr. 2024;5(6):5. 

12. Kirkland KB, Briggs JP, Trivette SL, Wilkinson WE, Sexton 
DJ. The impact of surgical-site infections in the 1990s: 
attributable mortality, excess length of hospitalization, 
and extra costs. Infect Control Hosp Epidemiol. 
1999;20(11):725-30. https://doi.org/10.1086/501572 

13. Tanner J, Melen K. Preoperative hair removal to reduce 
surgical site infection. Cochrane Database Syst Rev. 
2021;2021(8). 
https://doi.org/10.1002/14651858.CD004122.pub5 

14. T G. Early removal of dressings and patient education: 
impact on SSI rates. Am J Infect Control. 2022. 

15. PW S. The economic impact of healthcare-associated 
infections in surgical patients: a cost-effectiveness 
analysis. 2021. 

16. Allegranzi B, Zayed B, Bischoff P, Kubilay NZ, de Jonge S, 
de Vries F, et al. New WHO recommendations on 
intraoperative and postoperative measures for surgical 

site infection prevention: an evidence-based global 
perspective. Lancet Infect Dis. 2016;16(12) 
https://doi.org/10.1016/S1473-3099(16)30402-9 

17. Biccard BM, Msosa V, Samateh AL. Prevention of surgical 
site infection in low-resource settings. Lancet. 
2021;398(10312):1664-5. 
https://doi.org/10.1016/S0140-6736(21)01695-0 

18. Chaker SC, James AJ, Perdikis G, Nthumba P. Surgical 
care bundles for surgical site infection prevention in high-
income and low-to-middle-income countries: a 
comparative review. Perioper Care Oper Room Manag. 
2024:100406. 
https://doi.org/10.1016/j.pcorm.2024.100406 

19. Petca A, Rotar IC, Borislavschi A, Petca RC, Danau RA, 
Dumitrascu MC, et al. Adapting surgical 'bundles' to 
prevent surgical site infections in obstetrics and 
gynecology. Exp Ther Med. 2022;24(5):1-8. 
https://doi.org/10.3892/etm.2022.11631 

20. II SR. Economic impact of surgical site infections in the 
United States: cost-savings analysis of preventive 
measures. Am J Infect Control. 2021. 

21. de Brito Poveda V, Oliveira RA, Galvão CM. Perioperative 
body temperature maintenance and occurrence of 
surgical site infection: a systematic review with meta-
analysis. Am J Infect Control. 2020;48(10):1248-54. 
https://doi.org/10.1016/j.ajic.2020.01.002 

22. Chen HT, Chiang HT, Luo TS, Yeh HI, Sheu JC, Li JY. Effect 
of standardized bundle care and bundle compliance on 
reducing surgical site infections: a pragmatic 
retrospective cohort study. Med Sci Monit. 2024;30 
https://doi.org/10.12659/MSM.943493 

 
 

https://doi.org/10.1002/ijgo.14605
https://doi.org/10.1097/JHQ.0000000000000271
https://doi.org/10.1001/jamasurg.2017.0904
https://doi.org/10.1086/501572
https://doi.org/10.1002/14651858.CD004122.pub5
https://doi.org/10.1016/S1473-3099(16)30402-9
https://doi.org/10.1016/S0140-6736(21)01695-0
https://doi.org/10.1016/j.pcorm.2024.100406
https://doi.org/10.3892/etm.2022.11631
https://doi.org/10.1016/j.ajic.2020.01.002
https://doi.org/10.12659/MSM.943493

