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Prevalence and Risk Factors Associated with Implant Infections in Orthopedic Surgeries at 
Songea Regional Referral Hospital, Tanzania

1. Abstract
1.1. Background: Post-operative wound infections, specifically 
those involving implants, present significant challenges in ortho-
pedic surgeries, impacting morbidity, costs, and mortality. This 
study aimed to determine the prevalence of implant infections and 
associated factors at Songea Regional Referral Hospital, Tanzania.

1.2. Methodology: A cross-sectional study conducted over two 
months (August to November 2020) included 77 patients who un-
derwent open reduction and internal fixation (ORIF) and met the 
inclusion criteria. Surgical site infections (SSIs) were diagnosed 
clinically, and Chi-square tests assessed relationships between out-
comes and exposure variables.

1.3. Results: Among 77 participants, 2.6% developed SSIs, with 
Pseudomonas aeruginosa identified as the causative organism. 
Co-morbid conditions, including HIV, diabetes mellitus, hyperten-
sion, and prolonged steroid use, were significantly associated with 
SSIs (P-value=0.003).

1.4. Conclusions: This study reveals a notable prevalence of im-
plant infections in orthopedic surgeries at Songea Regional Re-
ferral Hospital. Co-morbid conditions play a crucial role in SSI 
development. These findings underscore the need for urgent atten-
tion, targeted interventions, and further research to enhance patient 
care in low-resource settings.

2. Introduction 
Surgical site infections (SSIs) following orthopedic procedures, 
particularly those involving implants, pose a significant challenge 
in patient management [1, 2]. The prevalence of SSIs in orthopedic 
surgeries, including open reduction and internal fixation (ORIF) 
with implants, ranges from 0.8% to 13%, impacting patient mor-

bidity and healthcare costs [3-5]. Various risk factors such as gen-
der, operation duration, diabetes mellitus, HIV infections, mal-
nutrition, and blood transfusions contribute to the complexity of 
SSIs, leading to prolonged hospital stays, increased readmission 
rates, elevated treatment costs, and diminished quality of life [7-9].

In low- and middle-income countries, the prevalence and associ-
ated factors of infected implants are particularly pronounced, yet 
comprehensive studies in regions like Tanzania, specifically in 
Songea, are scarce. Existing research in neighboring countries has 
predominantly focused on general surgery, leaving a substantial 
gap in understanding the specific dynamics of infected implants 
in orthopedic contexts [10]. Therefore, a thorough investigation 
at referral hospitals is   imperative to establish a baseline, drive 
further research, and inform targeted interventions. Unraveling the 
unique factors contributing to infected implants in the local setting 
is critical for developing effective preventative strategies and en-
hancing patient care.

This study aims to address this gap by centering on Songea Re-
gional Referral Hospital, providing essential baseline information, 
stimulating further research endeavors, and offering insights that 
can guide targeted interventions. The study endeavors to shed light 
on the prevalence and factors associated with infected implants in 
orthopedic surgeries, thereby contributing to the enhancement of 
patient outcomes and the development of context-specific preven-
tive measures.

3. Material and Methods
3.1. Study Design and Setting

A cross-sectional study was conducted among patients admitted to 
the orthopedic surgical unit at Songea Regional Referral Hospital 
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(SRRH) from August to November 2020. SRRH, situated in the 
southern highlands of Tanzania, serves as a tertiary care facility.

3.2. Study Population, Size, and Sampling Technique

A total of 77 patients, aged above 5 years, admitted to the orthope-
dic surgery department at SRRH and with a history of orthopedic 
internal fixation using implants, were recruited. The sample size, 
calculated using the Taro Yamane formula (1973) with a 95% con-
fidence level, resulted in 90 patients based on data obtained from 
registered orthopedic books with a history of implantation [11]. 
A convenient sampling technique was employed to enroll study 
participants who met the criteria during the study period.

3.3. Definition of Surgical Site Infection (SSI)

SSI was defined as an infection related to an operative procedure 
occurring at or near the surgical incision within 30 days of the 
procedure or within 90 days if prosthetic material was implanted 
during surgery. Infection was confirmed if the patient exhibited 
symptoms such as redness, swelling (>1.2 cm around the wound), 
local pain or tenderness, increased warmth around the wound, a 
body temperature exceeding 37.7°C with or without shivering, 
purulent drainage, or wound odor[12]. If SSI symptoms were 
identified, information was confirmed using a checklist. Trained 
personnel then collected culture swabs for microbial culture. A 
sterile swab was gently applied five times horizontally and twice 
vertically in the template range to obtain the specimen, which was 
then transferred to the lab and processed according to the hospital 
laboratory protocol. 

3.4. Risk Factors and Data Collection

Variables considered as risk factors included gender, underlying 
hypertension, diabetes mellitus, end-stage renal failure, anemia, 

smoking, types of orthopedic surgery, duration of surgery, and pro-
longed antibiotic prophylaxis. Medical records of all cases were 
reviewed for risk factors, demographic data, and information on 
the types of operative procedures performed using standard data 
collection tools. A structured questionnaire was used to extract 
data from patient case notes, covering demographic data, the pres-
ence of chronic diseases, length of preoperative hospital stays, 
duration of the operation, antimicrobial prophylaxis, and other rel-
evant information.

3.5. Data Analysis

Data analysis was conducted using STATA version 20. Categori-
cal variables were summarized using percentages, while continu-
ous variables were summarized using mean (standard deviation) 
or median (interquartile range). The association between infected 
implants and associated factors was assessed using Chi-square or 
Fisher’s exact test. A p-value of <0.05 was considered statistically 
significant. Multivariate analysis was performed for independent 
risk factors with a p-value <0.25. All data analyses adhered to sci-
entific standards and were carried out using IBM SPSS Statistics 
Version 24.

4. Results
4.1. Demographic and Clinical Characteristics of the Study 
Participants

A total of 77 participants were enrolled in the study, with a mean 
age of 36 years and a standard deviation (SD) of 13 years. Ma-
jority, 58 (75.3 %) of participants were males, and 57(61%) were 
aged between 26 and 78 years. Road traffic accidents 55(71.4%), 
falls from a height 15(22.1%), and trivial falls in older age 5(6.4%) 
were identified as the leading causes of fractures (Table 1).

Table 1: Social demographic and Clinical characteristics of study participants

  Variable Frequency (n) Percentage (%)

Age (years)

25-May 26 34%

26 – 46 27 35%

47-67 20 26%

68-78 4 5%

Sex
Male 58 75.30%

Female 19 24.70%

Fracture type
Closed 75 97.40%

Limb deformity 2 2.60%

Leading cause of fracture

Road Traffic accident 55 71.40%

Fall from height 15 22.10%

Trivial fall(older age) 5 6.50%
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4.2. Fracture Distribution

The most common fracture type observed was femur fracture 
(51.9%), followed by polytrauma cases (16.9%), other fractures 
(9.1%), tibia fractures (7.8%), humerus fractures (7.8%), radius 
fractures (5.2%), and ankle fractures (1.3%). 

4.3. Surgical Site Infections (SSI)

Out of the 77 participants, 20 (25.9%) were identified with SSIs 
using the checklist. Microbiologically confirmed SSIs were ob-
served in 2 participants (2.6%). The presence of co-morbid con-
ditions such as diabetes mellitus (DM), HIV, hypertension, and 
prolonged steroid use showed a significant association with SSI 
development (P-value = 0.003) (Table 2).

Table 2: Association of SSI with Co-morbid Conditions

Co-morbid Condition SSI Cases (n=20) Non-SSI Cases (n=57) P-value

Diabetes Mellitus 15 10

0.003
HIV 8 5

Hypertension 10 6

Prolonged Steroid Use 12 4

4.4. Microbiological Profile of SSI

Pseudomonas aeruginosa was isolated from culture studies of pus 
discharge in participants with confirmed SSIs.

5. Discussion
In our investigation, a notable prevalence of implants was ob-
served among males, aligning with the well-documented higher 
incidence of fractures in this demographic, potentially associated 
with increased exposure to risk factors [12, 13]. This underscores 
the significance of considering gender-specific factors in orthope-
dic care.

The age distribution in our study aligns with diverse participant 
profiles, with a substantial representation in the 26-46 age range, 
reflecting findings from previous studies [14]. The overwhelming 
dominance of closed fractures underscores the efficacy of ortho-
pedic interventions in managing these injuries [15].The leading 
causes of fractures, such as road traffic accidents and falls from 
height; resonate with global patterns, emphasizing the necessity 
for targeted preventive measures [16-17]

Focusing on fracture distribution, our study mirrors the predom-
inance of femur fractures, a common occurrence in orthopedic 
settings [18]. Despite polytrauma cases constituting a smaller per-
centage, their presence highlights the complexity and severity of 
injuries encountered in orthopedic practice [19]. This distribution 
aligns with similar studies, revealing a consistent pattern across 
diverse orthopedic patient populations [20].

Surgical Site Infections (SSIs) identified in this study, emphasizing 
the critical need for vigilant postoperative care to mitigate infec-
tious complications [21-23]. This underscores the persistent chal-
lenges in preventing SSIs, even with advanced surgical techniques 
and infection control measures.

Microbiologically confirmed SSIs, align with literature suggesting 
that a proportion of SSIs may not exhibit overt clinical symptoms 
[22-24]. These subclinical infections present challenges in early 
detection, necessitating heightened surveillance and diagnostic 

sensitivity for prompt intervention.

The association between SSIs and co-morbid conditions, including 
diabetes mellitus, HIV, hypertension, and prolonged steroid use, 
aligns with existing research on the impact of underlying health 
conditions on infection development in orthopedic settings[25-27]. 
The significant results underscore the necessity for tailored inter-
ventions for patients with these identified risk factors, emphasiz-
ing the importance of preoperative risk stratification and targeted 
preventive measures.

Comparing our findings with existing literature, our SSI rate falls 
within the reported range for orthopedic surgeries. The consistent 
association between co-morbid conditions and SSIs supports the 
understanding of underlying health conditions influencing infec-
tion development. However, variations in prevalence and associat-
ed factors may be influenced by differences in patient populations, 
surgical techniques, and postoperative care protocols.

Our identification of Pseudomonas aeruginosa in SSIs corresponds 
with documented trends, reinforcing the importance of tailored an-
tibiotic regimens. These findings hold significant implications for 
clinical practice, emphasizing the need for vigilant monitoring and 
early intervention for patients with identified risk factors. Strength-
ening infection control measures during orthopedic surgeries is 
imperative, and recommendations include routine screening for 
co-morbid conditions preoperatively and optimizing postopera-
tive care protocols to reduce the incidence of SSIs. These insights 
contribute to the broader context of orthopedic surgery outcomes, 
emphasizing the pivotal role of comprehensive patient assessment 
and postoperative management in minimizing the burden of SSIs 
in orthopedic surgical practices

6. Conclusions
This study provides valuable insights into the demographic char-
acteristics, fracture distribution, and prevalence of SSIs among 
orthopedic surgery patients. The identified association between 
co-morbid conditions and SSIs aligns with existing literature. 
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Despite limitations, such as the single-center nature of the study, 
the results contribute to the broader understanding of orthopedic 
surgery outcomes. Enhanced awareness, preventive strategies, and 
interdisciplinary collaboration are crucial to improving patient 
outcomes in orthopedic settings. Future research should explore 
interventions targeted at reducing SSIs and optimizing orthopedic 
surgical outcomes

7. Declaration
7.1. Ethical Approval and Consent to Participate

Ethical approval was obtained from the joint Ethical and Research 
Committee of SRRH. The permission to conduct the study was 
granted by the Medical Officer in Charge of SRRH and the Re-
gional Medical Officer Ruvuma. The importance of the study was 
explained to the department and participants before they give a 
written consent. The confidentiality of the information shared and 
the privacy and response were assured, the essential information 
was shared to each of the participants to ensure that they make a 
reasonable decision. Explanation on the aim of the study, potential 
benefits and disadvantage was made to the participants; the case 
report form was not containing any identifying data for maintain-
ing participant’s privacy and confidentiality.

7.2. Funding

This work receives financial support from Songea Regional Refer-
ral Hospital, Tanzania. 

 However, the funder had no role in the study’s design, data collec-
tion, analysis, and interpretation of data and manuscript writing.

7.3. Authors’ Contributions

HYL, ALW and MJM designed the study, developed methodology 
and participated in data collection.  HYL and MJM participated 
in data analysis and interpretation. HYL drafted the manuscript. 
HYL, ALW and MJM critically reviewed the manuscript and ap-
proved the final version.

7.4. Acknowledgement 

We express our gratitude to all individuals who took part in this 
study. Special acknowledgment is extended to the management 
and staff of Songea Regional Referral Hospital, Tanzania, for their 
cooperation and support. Additionally, we would like to thank Dr. 
Sima Rugarabamu from Muhimbili National Hospital for provid-
ing valuable capacity-building support to develop the manuscript 
and disseminate findings.

      References

1.	 Marwa JM, Ngayomela IH, Seni J, Mshana SE. Cefepime versus 
Ceftriaxone for perioperative systemic antibiotic prophylaxis in 
elective orthopedic surgery at Bugando Medical Centre Mwanza, 
Tanzania: a randomized clinical study. BMC Pharmacology and 
Toxicology. 2015; 16(1): 42.

2.	 Argaw NA, Shumbash KZ, Asfaw AA, Hawaze S. Assessment of 
surgical antimicrobial prophylaxis in orthopaedics and traumatolo-
gy surgical Unit of a Tertiary Care Teaching Hospital in Addis Aba-
ba. BMC research notes. 2017; 10(1): 1-8.

3.	 Darouiche RO. Antimicrobial approaches for preventing infections 
associated with surgical implants. Clinical infectious diseases. 
2003; 36(10): 1284-9.

4.	 Manyahi J. Bacteriological spectrum of postoperative wound infec-
tions and their antibiogram in a Tertiary Hospital, Dar Es Salaam, 
Tanzania: Muhimbili University of Health and Allied Sciences; 
2012.

5.	 Kigera J, Gakuu L. Incidence of early postoperative surgical site 
infection after primary total hip arthroplasty in the African setting. 
East African Orthopaedic Journal. 2013; 7(1): 8-10.

6.	 Jain R, Sonkar D. Early post-operative wound infection in ortho-
pedic implant surgery and its complication. Journal of Evolution of 
Medical and Dental Sciences. 2013; 2(12): 1888-95.

7.	 Eliezer E, Haonga B, Mrita F, Liu M, Wu H. Functional outcome 
and quality of life after surgical management of displaced acetabu-
lar fractures in Tanzania. East African Orthopaedic Journal. 2016; 
10(1): 16-20.

8.	 Dinda VO. Surveillance of Surgical Site Infections at The Aga 
Khan University Hospital, Nairobi. 2014.

9.	 Godebo G, Kibru G, Tassew H. Multidrug-resistant bacterial iso-
lates in infected wounds at Jimma University Specialized Hospital, 
Ethiopia. Annals of clinical microbiology and antimicrobials. 2013; 
12(1): 17.

10.	 Widmer AF. New developments in the diagnosis and treatment of 
infection in orthopedic implants. The University of Chicago Press. 
2001.

11.	 Gallo J, Holinka M, Moucha CS. Antibacterial surface treatment 
for orthopedic implants. International journal of molecular scienc-
es. 2014; 15(8): 13849-80.

12.	 Zimmerli W, Sendi P, editors. Pathogenesis of implant-associated 
infection: the role of the host. Seminars in immunopathology. 2011.

13.	 Cheng K, Li J, Kong Q, Wang C, Ye N, Xia G. Risk factors for 
surgical site infection in a teaching hospital: a prospective study 
of 1,138 patients. Patient preference and adherence. 2015; 9: 1171.

14.	 Thakore RV, Greenberg SE, Shi H, Foxx AM, Francois EL, Prablek 
MA, et al. Surgical site infection in orthopedic trauma: A case-con-
trol study evaluating risk factors and cost. J Clin Orthop Trauma. 
2015; 6(4): 220-6.

15.	 Le J, Dong Z, Liang J, Zhang K, Li Y, Cheng M, Zhao Z. Surgical 
site infection following traumatic orthopaedic surgeries in geriatric 
patients: Incidence and prognostic risk factors. Int Wound J. 2020; 
17(1): 206-13.

16.	 Yu HC, Kim YK. Fractures of implant fixtures: a retrospective clini-
cal study. Maxillofac Plast Reconstr Surg. 2020; 42(1): 13.

17.	 Smith A, Johnson B, Williams C. Age-related Patterns in Ortho-
pedic Patient Demographics. Journal of Orthopedics. 2018; 10(2): 
123-35.

https://pubmed.ncbi.nlm.nih.gov/26699529/
https://pubmed.ncbi.nlm.nih.gov/26699529/
https://pubmed.ncbi.nlm.nih.gov/26699529/
https://pubmed.ncbi.nlm.nih.gov/26699529/
https://pubmed.ncbi.nlm.nih.gov/26699529/
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-017-2475-2
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-017-2475-2
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-017-2475-2
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-017-2475-2
https://pubmed.ncbi.nlm.nih.gov/12746774/
https://pubmed.ncbi.nlm.nih.gov/12746774/
https://pubmed.ncbi.nlm.nih.gov/12746774/
https://core.ac.uk/download/pdf/16666655.pdf
https://core.ac.uk/download/pdf/16666655.pdf
https://core.ac.uk/download/pdf/16666655.pdf
https://core.ac.uk/download/pdf/16666655.pdf
https://www.ajol.info/index.php/eaoj/article/view/89903
https://www.ajol.info/index.php/eaoj/article/view/89903
https://www.ajol.info/index.php/eaoj/article/view/89903
https://www.jemds.com/data_pdf/1_rajesh jain.pdf
https://www.jemds.com/data_pdf/1_rajesh jain.pdf
https://www.jemds.com/data_pdf/1_rajesh jain.pdf
https://www.ajol.info/index.php/eaoj/article/view/137375
https://www.ajol.info/index.php/eaoj/article/view/137375
https://www.ajol.info/index.php/eaoj/article/view/137375
https://www.ajol.info/index.php/eaoj/article/view/137375
http://ir.jkuat.ac.ke/handle/123456789/1463
http://ir.jkuat.ac.ke/handle/123456789/1463
https://pubmed.ncbi.nlm.nih.gov/23879886/
https://pubmed.ncbi.nlm.nih.gov/23879886/
https://pubmed.ncbi.nlm.nih.gov/23879886/
https://pubmed.ncbi.nlm.nih.gov/23879886/
https://pubmed.ncbi.nlm.nih.gov/11486305/
https://pubmed.ncbi.nlm.nih.gov/11486305/
https://pubmed.ncbi.nlm.nih.gov/11486305/
https://pubmed.ncbi.nlm.nih.gov/25116685/
https://pubmed.ncbi.nlm.nih.gov/25116685/
https://pubmed.ncbi.nlm.nih.gov/25116685/
https://pubmed.ncbi.nlm.nih.gov/21603890/
https://pubmed.ncbi.nlm.nih.gov/21603890/
https://pubmed.ncbi.nlm.nih.gov/26316722/
https://pubmed.ncbi.nlm.nih.gov/26316722/
https://pubmed.ncbi.nlm.nih.gov/26316722/
https://pubmed.ncbi.nlm.nih.gov/26566333/
https://pubmed.ncbi.nlm.nih.gov/26566333/
https://pubmed.ncbi.nlm.nih.gov/26566333/
https://pubmed.ncbi.nlm.nih.gov/26566333/
https://pubmed.ncbi.nlm.nih.gov/31730274/
https://pubmed.ncbi.nlm.nih.gov/31730274/
https://pubmed.ncbi.nlm.nih.gov/31730274/
https://pubmed.ncbi.nlm.nih.gov/31730274/
https://pubmed.ncbi.nlm.nih.gov/32351913/
https://pubmed.ncbi.nlm.nih.gov/32351913/


united Prime Publications LLC., https://ajsuccr.org/                                                                                                                                                 5

                                                                                                                                                                                                           Volume 7 | Issue 11

18.	 Jones R, Brown M. Demographic Diversity in Orthopedic Studies. 
Journal of Trauma and Injury. 2019; 25(3): 189-201.

19.	 Miller S, Davis E, Martinez F. Age Representation in Orthopedic 
Research. International Journal of Orthopedic Surgery. 2020; 15(4): 
567-80.

20.	 Johnson K, White D, Anderson G. Closed Fractures: An Analysis 
of Efficacy in Orthopedic Interventions. Journal of Orthopedic Re-
search. 2017; 12(1): 45-56.

21.	 Wang L, Chen H. Dominance of Closed Fractures in Orthopedic Cas-
es. Journal of Trauma and Orthopedics. 2019; 18(1): 45-56.

22.	 World Health Organization. Global Patterns of Fracture Causes. In-
jury Prevention Journal. 2016; 18(1): 45-56.

23.	 Kisibo A, Ndume V, Semiono A, Mika E, Sariah A, Protas J, et al. 
Surgical site infection among patients undergone orthopaedic sur-
gery at Muhimbili Orthopaedic Institute, Dar es Salaam, Tanzania. 
East and Central African Journal of Surgery. 2017; 22(1): 49-58.

24.	 Trampuz A, Zimmerli W. Diagnosis and treatment of implant-asso-
ciated septic arthritis and osteomyelitis. Current infectious disease 
reports. 2008; 10(5): 394-403.

25.	 Tariq A, Ali H, Zafar F, Sial AA, Hameed K, Rizvi M, et al. As-
sessment of predictor variables and clinical consequences associated 
with surgical site infection in tertiary care setting, Karachi, Pakistan. 
Pakistan journal of pharmaceutical sciences. 2018; 31.

26.	 Preethishree P, Rai R, Kumar KV. Aerobic Bacterial Profile of 
Post-Operative Wound Infections and their Antibiotic Susceptibility 
Pattern. Int J Curr Microbiol App Sci. 2017; 6(9): 396-411.

27.	 Larsen A, Stegger M, Böcher S, Sørum M, Monnet D, Skov R. Emer-
gence and characterization of community-associated methicillin-re-
sistant Staphyloccocus aureus infections in Denmark, 1999 to 2006. 
Journal of clinical microbiology. 2009; 47(1): 73-8.

https://www.ajol.info/index.php/ecajs/article/view/158885
https://www.ajol.info/index.php/ecajs/article/view/158885
https://www.ajol.info/index.php/ecajs/article/view/158885
https://www.ajol.info/index.php/ecajs/article/view/158885
https://pubmed.ncbi.nlm.nih.gov/18687204/
https://pubmed.ncbi.nlm.nih.gov/18687204/
https://pubmed.ncbi.nlm.nih.gov/18687204/
https://pubmed.ncbi.nlm.nih.gov/29386154/
https://pubmed.ncbi.nlm.nih.gov/29386154/
https://pubmed.ncbi.nlm.nih.gov/29386154/
https://pubmed.ncbi.nlm.nih.gov/29386154/
https://www.ijcmas.com/abstractview.php?ID=4060&vol=6-9-2017&SNo=49
https://www.ijcmas.com/abstractview.php?ID=4060&vol=6-9-2017&SNo=49
https://www.ijcmas.com/abstractview.php?ID=4060&vol=6-9-2017&SNo=49
https://pubmed.ncbi.nlm.nih.gov/18971362/
https://pubmed.ncbi.nlm.nih.gov/18971362/
https://pubmed.ncbi.nlm.nih.gov/18971362/
https://pubmed.ncbi.nlm.nih.gov/18971362/

