
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/235974108

Burns injuries among in-patients at Moi Teaching and Referral Hospital,

Eldoret, Kenya

Article · July 2011

CITATIONS

3
READS

938

3 authors:

Some of the authors of this publication are also working on these related projects:

Federation of Africa Medical Students Association Scientific Conference View project

toxicology View project

L.K Lelei

Moi University

9 PUBLICATIONS   16 CITATIONS   

SEE PROFILE

Alex Kipbichii Chebor

Masinde Muliro University of Science and Technology

16 PUBLICATIONS   22 CITATIONS   

SEE PROFILE

Henry Ruiru Mwangi

University of Nairobi

15 PUBLICATIONS   13 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Alex Kipbichii Chebor on 09 June 2015.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/235974108_Burns_injuries_among_in-patients_at_Moi_Teaching_and_Referral_Hospital_Eldoret_Kenya?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/235974108_Burns_injuries_among_in-patients_at_Moi_Teaching_and_Referral_Hospital_Eldoret_Kenya?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Federation-of-Africa-Medical-Students-Association-Scientific-Conference?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/toxicology-67?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Lk-Lelei?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Lk-Lelei?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Moi_University?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Lk-Lelei?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alex-Chebor?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alex-Chebor?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Masinde-Muliro-University-of-Science-and-Technology?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alex-Chebor?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Henry-Mwangi-2?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Henry-Mwangi-2?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Nairobi?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Henry-Mwangi-2?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alex-Chebor?enrichId=rgreq-22912b7538949a1778009cd120713120-XXX&enrichSource=Y292ZXJQYWdlOzIzNTk3NDEwODtBUzoyMzg0OTk1NTkzNzQ4NDhAMTQzMzg3NDEzNDE5Mw%3D%3D&el=1_x_10&_esc=publicationCoverPdf


12  July 2011 •  Volume 8 • Th e ANNALS of AFRICAN SURGERY

tion were also correlated with outcome of management.

The inferential statistics were considered signifi cant at p 

value level of less than or equal to 0.05.

Results

Demographic characteristics
The ages ranged between 4 days and 79 yrs with a mean 

of 7.9 (SD 13.7)years. Males were 179 (59.3%) with a 

mean age of 7.8 (SD13.1) years while females were 123 

(40.7%) and had a mean age of 8.3 (SD14.7) years. Chil-

dren below 5 years were 221 (73.4%) and had a mean 

age of 1.9 years (SD 1.3). Those older than 5 years were 

80 (26.6%) and had a mean age of 27.8 (SD18.1) years.

Site of injury
Most of the patients sustained burns in more than one 

site. Upper limbs with 121 incidents (25.5%) were most 

involved while the least was inhalational burns (Table 1).

Causes of the burn injuries
Scalds were the leading cause and accounted for 204 

(67.5%) of the burn injuries. This was followed by open 

fi re with 79 injuries (26.2%). The least common cause 

was chemical injury. Table 2 shows the causes of burn in-

juries as seen in MTRH in relation to gender, occupation 

and surrounding circumstances.

Introduction
Burn injuries cause signifi cant morbidity and mortality, 

both in developing and developed countries (1) and have 

considerable physical, psychological and economic ef-

fects on the patients, their families and the society. Burns 

account for over 1% of the global burden of diseases 

among major injuries (2, 3). Africa contributes 12.2% to 

the total global deaths due to burn injuries (4).

Burns literature in Kenya in general is scanty. There are no 

data on burns in the Western region of the country. Moi 

Teaching & Referral Hospital (MTRH) is the main referral 

facility for this region. This study evaluated the causes, 

length of hospitalization and the outcome of manage-

ment of burns at MTRH.

Methodology
This was a retrospective cross sectional study conducted 

among in-patients at MTRH between 1st January, 2006 

and 31st March, 2008. Three hundred and two patient 

fi les were studied and data on patient demographics, 

cause of burn injury, site of the burn, percentage and 

depth of burnt surface, duration of hospital stay and 

treatment outcome were extracted. 

Means and standard deviations were used to report con-

tinuous variables while percentages and frequencies were 

reported for categorical variables. Correlation was drawn 

between the percentage of burnt surface area and age with 

length of hospitalization. Age and length of hospitaliza-
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Objectives: To determine the causes and outcome of burns injuries 

among in-patients at Moi Teaching and Referral Hospital (MTRH), 

Eldoret, Kenya.

Study design: Retrospective Cross-sectional study. 

Setting: The surgical wards of MTRH, an 800 bed tertiary teaching and 

referral hospital in the Western region of Kenya.

Results: The age ranged between 4 days and 79 years (mean 7.9±13.7 

years).The male to female ratio was 1.5:1. The common causes of burn 

injury were scalds and open fi re. The mean duration of hospitalization 

was 25.7 ±33.5days (Range 1 to 256 days). The mortality rate was 5%.

Conclusion: Scalding is the leading cause of burns at MTRH. The 

length of hospitalization and mortality rate are comparable to those of 

the developing world. 
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Length of hospitalization
The hospital stay ranged from 1 to 256 days with a mean 

of 25.7 days (SD33.5).

On average female patients were hospitalized longer 

(28.7days) than male patients (23.6 days) (t-test, p=0.21). 

The length of hospitalization was positively correlated to 

the age of the patients (r=.27, p<.001), but not to the per-

centage of burns (r=.099, p>0.05).

There was an association between length of hospitaliza-

tion and causes of burns (F-test, p<0.001) and also with 

the presence of co-morbidities (F-test, p<0.037) (table 3).

Outcome of treatment
Fifteen patients died (mortality rate 5%). Ten were males. 

All deaths occurred in those with major burns. Open fi re 

accounted for 80% of the deaths with the rest being due 

to scalding (Table 4). Patients who were discharged had a 

lower percentage Total Burn Surface Area (TBSA) (14.3%) 

than those who died (41.4%) (p<0.001).

Discussion
In this study, children under 5 years had the highest risk 

of burn injuries, possibly because children are curious 

and ignorant of the dangers posed by fi res and hot liq-

uids. This fi nding, while consistent with studies done 

elsewhere in the world (5-14), may refl ect the dangers of 

unattended child care in our settings. As in the other stud-

ies, male children recorded a higher incidence (3,5,9,15). 

The reason could be because male children are more 

playful and explorative than female children.

Scalding, responsible for 67% of the total number of cas-

es, was the leading cause of burn injury at MTRH. Stud-

ies done in   United Kingdom, the Americas, Europe and 

Africa (5,8,15) had similar fi ndings. The signifi cance of 

open fi re in this study is in the fact that most households 

within the catchment area use fi rewood for cooking.

The length of hospital stay is a concern for many hospi-

tals and burn units because of its impact on costs. The 

mean hospital stay of a burn injury patient in MTRH was 

25.7 days. This length of stay is perhaps longer compared 

to developed world countries (7) because of technology 

and supporting infrastructure. The factors found to de-

termine the duration of stay were age, cause of burn and 

presence of co-morbid conditions. 

As in this study, co-morbidities increase the risk and com-

plications of burn injuries, and thus not only lengthen 

Site of the burn Count %
Head/ Neck/shoulders 97 20.4%

Upper limbs 121 25.5%

Trunk 117 24.6%

Gluteus/Groin 60 12.7%

Lower limbs 79 16.6%

Inhalation(Internal) 1 0.2%

Total 475 100.0%

Variables Scalds Open fi re Contact Electricity Chemical  Total
Sex 

Male 126 42 6 4 1 179

Female 78 37 4 2 1 122

Total 204 79 10 6 2 301
Nature
Accidental 197 66 10 6 2 281

Assault 5 11 0 0 0 16

Suicidal 1 2 0 0 0 3

Total 203 79 10 6 2 300
Occupation
Children 187 40 7 2 0 236

Students 7 12 3 1 0 23

Housewife 5 6 0 1 0 12

Others 6 18 0 2 2 28

Total 205 76 10 6 2 299

Table 1: Site of injury in the body surface area 

Table 2: Causes of burns in relation to sex, nature and occupation

the stay in hospital but also worsen the overall prognosis 

for the patient (12).

The mean percentage of body surface area burnt in this 

study was 16.4%. This is insignifi cantly higher than in the 

United States of America with an average of 13.1% (10) 

and may be indicative of our bigger burden in the extent 

of burnt surface area.Patients who died had a mean of 

40% TBSA compared to 14.3% for those who survived.

The mortality rate of burn injuries in MTRH was 5%. This 

is comparable to studies done in Africa (range of 3% to 

17%), higher than in studies done in Europe and Amer-

ica (0.9%- 4.5%) and lower compared to reports from 

Asian countries (7.2% to 9.5%) (3,13,15). This signifi es 

an unexplored potential to do better in the management 

of our burns patients by improving our facilities.

In conclusion, scalding is the leading cause of burns at 

MTRH. The length of hospitalization and mortality rate 

are comparable to those of the developing world. To ad-

dress the better care of burn patients in MTRH, creation 

of a burns unit is recommended.



14  July 2011 •  Volume 8 • Th e ANNALS of AFRICAN SURGERY

Burns injuries among in-patients at Moi Teaching and Referral Hospital, Eldoret, Kenya
Lelei, L. K, Chebor, A. K, Mwangi, H. R

Reference
1. Barret JP, Gomez P, Solano I, et al. Epidemiology and mortal-

ity of adult burns in Catalonia. Burns, 1999; 25(4):325–329.

2. Soltani K, Ramin Z, Mirghasemi A.Epidemiology and mor-

tality of burns in Tehran, Iran. Burns 1998; 24(4): 325-328.

3. Leistikow BN, Martin DC, Milano CE. Fire injuries, disasters 

and costs from cigarettes lights, a global overview. Preventive 

medicine.2000;31(2 Pt 1):91-9.

4. W. H.O, (2002). World injury chart book; a graphical over-

view of the global burden of injuries. Geneva: Department of 

Injuries and Violence Prevention.

5. Hettiaratchy, S. and Dziewulski, P. ABC of Burns. BMJ. 2004; 

328(7452): 1366–1368. 

6. Nordberg E. Injuries as public health problem in Sub-Saha-

ran Africa: Epidemiology and prospects for control. East Afr 

Med J.2000; 77: S1-S35.

7. Kennedy C and Knapp J. American academy of paediatrics.

Childhood burns related to gasoline can home storage. Pae-

diatrics J. 1997; .99; 3.

8. Herndon D (2002) Total burn care. 2nd ed. London: WB 

Saunders.

9. Adamo C, Esposito G, Lissia M, et al. Epidemiological data 

on burn injuries in Angola: a retrospective study of 7230 pa-

tients.Burns 1995; 21(7):536-538.

10. Celko A, Grivna M, Danova J. et al. Severe childhood burns 

in the Czech Republic: risk factors and prevention, Bull of 

the WHO. 2009;87:374-381

11. Ryan M, Schoenfeld A, Thorpe WP, et al. Objective estimates 

of the probability of death from burn injuries. New England 

J Med. 1998338:362–388.

12. Saravay Sand Lavin M, (1996), Psychiatric co morbidity and 

length of stay in the general hospital. A critical review of 

outcome studies. Department of Psychiatric Consultation-

Liaison Services, Long Island Jewish Medical Centre (LIJMC), 

New Hyde Park, New York 11042. 

13. Forjuoh SN.Burns in middle and low-income countries; A 

Review of available Literature on descriptive epidemiology, 

risk factors, prevention and treatment. Burns.2006; 32: 529-

537. 

14. Robert L, Sheridan M, John P, et al.Current Expectations for 

Survival in Paediatric Burns Arch Pediatr Adolesc Med.2000; 

154:245-249.

15. Oduor P.R.Pediatric Burns at The Rift Valley Provincial Gen-

eral Hospital, Nakuru,Kenya  Ann.  Afr Surg.  2010; 6: 32-36

Variables 

N Mean  LOS in days   p- value

Sex Female 123 28.7 0.21

 Male 179 23.6 

Age <5 years 221 22.6 <0.001

 > 5 years 80 34.9 

Cause Scalds 204 17.6 <0.001

 Open fi res 79 46.7 

 Chemicals 2 6 

 Electrical 6 28 

 Contact 10 31.8 

Severity < 10% TBSA 47 15.5 0.21

 10%-19% TBSA 66 23.5 

 20% -39% TBSA 43 33.1 

 Above 40% 9 20.3 

Co morbidity Psychiatric 4 50.5 0.037

 Epilepsy 5 56.6 

 No co morbidity 293 24.9 

  Outcome
Variable  Alive Died Total
Sex Male 169 10 179

 Female 118 5 123

 Total 287 15 302
Cause Scalds 201 3 204

 Open fi res 67 12 79

 Contact burns 10 0 10

 Chemical burns 6 0 6

 Electricity  2 0 2

 Total 286 15 301
Age <5 years 213 8 221

 5 < 15 years 33 1 34

 15 < 25 years 13 3 16

 25 < 35 years 14 1 15

 35 < 45 years 3 1 4

 > 45 years 11 0 11

 Total 287 14 301
Severity < 10% 47 0 47

  (10% < 20%) 66 0 66

 20% < 40% ) 36 7 43

 > 40% 3 6 9

 Total 152 13 165
Pre condition With co morbidity 7 2 9

 without co morbidity 280 13 293

 Total 287 15 302

Table3: The relationship between the length of hospitalization in days with age, sex, 

causes, severity and co morbidity

Table3: The relationship between the outcome with age, sex, causes, severity and co 

morbidity
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