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[bookmark: _Toc30108599]ABSTRACT
BACK GROUND: Acute poisoning is a common reason for emergency department visit and hospitalization worldwide. The unrestricted distribution and easy access to insecticides and rodenticides with possible public health hazard contributes a lot in worse outcomes. It is important to know the outcome and associated factors of acute poisoning cases in particular area in order to take appropriate planning, prevention and management techniques. Till date, no study on acute Poisoning is done in FHCSH and its catchment area. This study assessed outcome and associated factors of acute adult poisoning cases in Felege Hiwot Comprehensive Specialized Hospital for two consecutive years. 
OBJECTIVE: The aim of the study was to assess the outcome and associated factors of acute adult poisoning among patients visiting FHCSH from September 2010 E.C to August 2011 E.C
METHODS: This institution based cross sectional study was done in FHCSH. Using formulas for sample size calculation sample size was calculated to be 304. Systematic sampling was used for selection of the sample. Charts of the selected sample adult poisoning patients were retrieved using their MRN and data was extracted from these charts using a structured checklist. Data was entered into Epi data and exported and analyzed using SPSS for windows version 23.Simple and multivariable binary logistic regression analysis was used to analyze the association between variables. Means and percentage were used for nominal variables. Graphs, pie charts and tables were used as appropriate for data presentation and dissemination.
RESULT: Out of the total 304 cases 63.8% were females and 36.2% were males. The highest prevalence of poisoning was seen between 21-30 years of age (40.5%) followed by 12-20 years (30.6%). Majority of the cases were intentional poisonings 88.2%. The most common poisoning agent used was metal phosphides (rat poisoning) 44.7% followed by organophosphate 34.2%. Most of the patients were presented to medical care after 1 hour. From the study there were (93, 30.6%) deaths. The most common cause of death was refractory shock (50.5%) followed by multi organ failure (21.5%) and respiratory failure (18, 19.4. Major cause of death was metal phosphide (rat poison) (81%) followed by organophosphate (16%). Case fatality rate of rat poison was 54% and organophosphate was 14.4%. Type of poisoning, initial presentation of the patient, duration of hospital arrival and site of admission were independently associated with outcome (death) of adult poisoning patients. 
CONCLUSION; Based on the findings two thirds of patients were females and most the victims were in the age range of 12-30 years. Metal phosphides were the commonest poisoning agents followed by organophosphates. The most identified circumstance of poisoning was intentional and more than one third of this was because of social conflict. The mortality rate was 30.6%, majority from metal phosphide followed by organophosphate. Metal phosphide intake, initial presentation with shock and loss of consciousness and delayed presentation to the health-care center were the independent clinical predictors for contributing for higher mortality. Awareness on proper handling of insecticides and pesticides should be given to users of these agents. Further large-scale regional or national level prospective study should be conducted to know the magnitude and public health importance of this problem.
Key words: - Outcome, Adult poisoning, Associated factors
27


1. [bookmark: _Toc30108600]INTRODUCTION
1.1 [bookmark: _Toc30108601]Back ground
Acute poisoning is an important medical emergency. The nature of poison used varies in different parts of the world and may vary even in different parts of the same country depending on the socioeconomic factors and cultural diversity(1).
If the toxic effects of the poison occurs immediately, usually within hours from the time of exposure, it is  called acute poisoning (2). It could be intentional or unintentional. Although  most  poisons  have  predictable  dose-related  effects,  individual variability  in  the  response  to  a  given  dose  may  occur  because  of  genetic  polymorphism, enzymatic  induction  or  inhibition  in  the  presence  of  other  xenobiotic, or  acquired tolerance (3).
WHO now estimates  that pesticide  ingestion  is the most common  method  of  suicide worldwide, and  has  responded  by  launching  a  global  Pesticides  and  Health Initiative (4). Cases  of  acute  pesticide  poisoning  (APP)  account  for  significant  morbidity  and  mortality worldwide,  especially  in  developing  countries. There are no reliable estimates as to how many people per year suffer from pesticide-related health effects (5).
Poisoning cases are increasing day by day due to changes in the life style and social behavior and development of newer drugs and chemicals. The causes of poisoning can be civilian and industrial, accidental or deliberate. Deliberate self-poisoning has reached epidemic proportions in parts of the developing world, where the toxicity of available poisons and sparse medical facilities ensure a high fatality rate. The unrestricted distribution and easy access to insecticides and rodenticides with possible public health hazard contributes a lot in worse outcomes(6).
Organophosphates are one of commonly used pesticide and one of the most common causes of poisoning worldwide. They are potent cholinesterase inhibitors capable of causing severe cholinergic toxicity following cutaneous exposure, inhalation, or ingestion. The case fatality rate ranges between 15–30%. Poisoning  generally  result  from  respiratory  failure  due  to  a  combination  of  depression  of  the CNS  respiratory  center, neuromuscular  weakness,  excessive  respiratory  secretions,  and bronchoconstriction.  Fatalities  also  occur  due  to  cardiovascular  collapse;  although  the mechanism  of  this  dysfunction  is  not  completely  understood,  inappropriate  vasodilatation  may play a role (7).
Rodenticides are a heterogeneous group of compounds that exhibit markedly different toxicities to humans and rodents. They are among the most toxic substances regularly found in homes. Among the varieties of rodenticides heavy metals which include Aluminum, Zinc, Arsenic and Thallium are common ones. They are fatal even in small doses if taken by humans (8).



















1.2 [bookmark: _Toc30108602]STATEMENT OF THE PROBLEM
Accidental and intentional poisonings constitute a significant source of aggregate morbidity, mortality, and health care expenditure. Acute  pesticide  poisoning  is  one  of  the  most  common  causes  of  intentional  deaths  worldwide (5).There  are  many  differences  with  respect  to  the outcome  and  cause  of  acute  poisoning  between geographical regions, even within the same country. High doses of analgesics, tranquillizers, and antidepressants  are  the  commonly  used  agents  for  intentional  poisoning  in  industrialized countries (9) and  agriculture  pesticides  are  used  in  Asian  region  for self-poisoning  particularly  in  rural  areas  with  a  fatality  range  of  10-20% (10). Majority of pesticide exposure is seen more in middle and low income countries due to increased use of agrochemicals in agricultural sector. In  developing  countries,  where  there  is  insufficient  regulation,  lack  of  surveillance  systems, less  enforcement,  lack  of  training,  inadequate  access  to  information  systems,  poorly maintained  or  nonexistent  personal  protective  equipment,  and  larger  agriculturally-based populations,  the  incidences  are  expected  to  be  higher(11). 

The burden of poisoning exposures in Africa is a significant public health concern, but only 10 of 58 countries have poisons information centers. Based on data from 2012, WHO estimated that un intentional poisoning accounts for 39,800 deaths and 27,949,000 DALYs in the Africa region. In this region, since poisoning cases are usually poorly documented, the genuine epidemiology and accurate figures of acute poisoning is unknown. The underlying reasons are lack of resources and knowledge to diagnose poisoning, the fact that only certain acute poisoning cases are required to be reported to the local or national department of health, and low levels of death(12).
 As agriculture  is  major  profession  in the  rural  part  of  Ethiopia  farmers stock the  pesticides  to  eradicate the weeds and pests. Due to easy availability of the pesticides, they are commonly  used  by  the  individuals  to  end  their  life  in stressful situations (13). From studies done in Addis Ababa House hold cleansing agents were the leading causes of poisoning and followed by organophosphate (6). Whereas studies done in north west of Ethiopia Organophosphates, rat  poison  and  alcohol  were  the  commonly  encountered  poisoning  agents  (in about  70%  of  cases)  mainly  in  adults  possibly  with  suicidal  or  Para-suicidal  intention (14).
1.3 [bookmark: _Toc30108603]SIGNIFICANCE OF THE STUDY
The knowledge of the general outcome of poisoning  in a particular region would help to  identify the  risk  factors  and  allow  early  diagnosis and  management  of  such cases, which  in  turn  should result in  a reduction  of morbidity and  mortality. To the best of our knowledge, till date, no study on acute adult Poisoning was done in FHCSH and its catchment area.
The number of poisoning is increasing from time to time from work experience and hospital data. The information acquired from plan and programmer of the Hospital shows there were 346 poisoned patients visiting the emergency unit in 2007 and 386 in 2008 E.C. This shows how much it is significant compared with other areas of the world and even different regions of the country. All poisoned patients are seen by the medical emergency unit except those individual whose age is less than 14 years.
The aim of the study was to assess the outcome and associated factors of acute adult poisoning.  This can be used to provide information about the reasons of bad outcome, agents most frequently involved in poisoning, which group of the community mostly affected and common reasons of poison intake. The result can also be used as evidence to give community based educations about the norms of prevention to avoid them. This research is pioneer to the hospital and its surrounding.  This helps as background for next research by identifying different associated factors and its outcome. This also helps as base line for responsible institutional managers to prevent as well as to intervene. 






2. [bookmark: _Toc30108604]LITRATURE REVIEW
 Poisoning  accounted  for 180,000 deaths  worldwide  accounting  for 1%  of  global  deaths for  individuals  aged  15–49 years in 2010 G.C (15). An  estimated  two  to  five  million poisonings and drug overdoses occur annually in the United States, although the true incidence is unknown due to under diagnosis and underreporting (16). Analysis  of  2001  data  from  United  States  poisoning  centers  revealed  the  most  commonly implicated  poisoning  exposures  were  due  to  analgesics  (10.6  percent),  cleaning  substances  (9.5 percent), cosmetics  (9.2  percent),  foreign  bodies  (5.1  percent),  plants  (4.7  percent),  sedative hypnotics  and  antipsychotics  (4.4  percent),  and  cough  and  cold  preparations  (4.3 percent) (9). 
From  study  conducted  in  the  Intensive  Care  Unit  of  a  tertiary  care  hospital  in  the  city  of Bangalore, India  serving  primarily  the  urban  subset  of  population over  six  months  showed  174  admissions  to  the  ICU  and  common  poisoning  was  drug  overdose (34.76%)  most  commonly  oral  hypoglycemic  agents,  followed  by  organophosphate  poisoning (21.37%),  kerosene  poisoning  (12.06%),  acid  consumption  (8.62%)  and  rat  poison  ingestion (aluminum phosphide)  (  8.62%).  The  most  common  mode  of  poisoning  was  suicidal  (86.2%) followed  by  accidental  (13.8%).  Among the cases of acute poisoning 15 (9.19%) were fatal. Majority  of  the  deaths  were  due  to  aluminum  phosphide  poisoning  and  rest  were  due  to organophosphate  compound  poisoning. Cause of death was refractory hypotension with severe metabolic acidosis and respiratory failure along with secondary complications (17).
From a community based survey done in Ethiopia which covered a total of 5,259 houses with 12,531 residents above 15 years of age, poisoning was second only to hanging which was reported in 48% of the suicide attempts. It was used more commonly by women than by men with strong detergents and rodenticides being the most frequently used poisons (2).
Poisoning from organophosphates was also identified as an important cause of poisoning from studies in Ethiopia with case fatality rate of 20% resulting from organophosphate poisoning in 50 Ethiopian patients(18). In another prospective study during the period from January 1996 to January 1997 a total of 23 cases of organophosphate poisoning were admitted. The male to female ratio was reported as 1: 2.83 with the most common clinical findings being vomiting and abdominal pains. There were no deaths reported (19). A study done  at Tikur Anbessa Specialized Teaching Hospital, organophosphate poisoning accounted for 4.7% (168/3548) of medical intensive care unit (MICU) admissions over a 15-year period (1985 to 2000) (20). Based on results of a retrospective study of acute poisoning admissions to Gondar University Teaching Hospital, organophosphate poisoning comprised 41.5% of all acutely poisoned patients with a case fatality rate of 2.4% (14).
Medical  records  of  116  adult  patients  presented  to  Tikur Anbessa  Specialized University  Hospital  from  January  2007  to  December  2008  were  reviewed  retrospectively. Females outnumbered males. Mean age was 21 years.  Most 96.5% were intentional self-harm poisonings. Household cleansing agents were the leading causes of poisoning 43.1% followed by organophosphate 21.6% and phenobarbitone 10.3%.  A total  of  13  patients  had  already  known mental  illness  and  12  of them  poisoned  by  using  their  own  medications.  Among  65  patients  who reported  their  reason  of  poisoning,  temporary  quarrel  57%  and  emotional  disturbance  26%  were frequently  cited.  The case fatality rate was 8.6%. Death was most occurred by organophosphate 5 from 25 individuals and phenobarbitone poisoning 3 from 12 individuals (6).
Another retrospective study of 103 acute poisoning patients in Jima University Specialized hospital from January 1, 2012 to December 31, 2013, 49 (47.6%) were male and 54 (52.4%) were female. The highest prevalence of poisoning was observed in persons aged 12–20 years (70, 67.96%). Majority of the cases were intentional poisoning (52, 50.5%), and 28 (27.2%) of the cases were accidental. The common causes of poisoning were house hold cleansing agents (43, 41.7%), organophosphates (28, 27.2%) and drugs (13, 12.6%). Diarrhea and vomiting (49.5%), altered consciousness (16.5%) and epigastric pain (13.6%) were the common presenting symptoms. Majority of the victims of the acute poisoning in the study were aged 12–20 years. The most common mode of poisoning was intentional poisoning resulting from temporary quarrel. The common poisons used by the victims were found to be household cleansing agents (21).
From Systematic review of 9 observational studies; Patterns and epidemiology of acute poisoning in Ethiopia; which comprised of 4763 participants showed that acute poisoning is reported to be more prevalent in females. Acute poisoning was revealed to be prevalent in less than 30 years old. Organophosphates and household cleaning agents were the predominant agents of acute poisoning. Intentional poisoning was identified responsible for the majority of acute poisoning cases and factors such as psychiatric problems, and quarrel were identified as the underlying reasons for poisoning. Time of presentation to health institution after poisoning, length of hospital stay and case fatality rate were reported and lies in the ranges between 0.2 h–24 h, 0.5 days–17.7 days and 0–14.8%, respectively(12).















3. [bookmark: _Toc30108605]OBJECTIVES OF THE STUDY
3.1 [bookmark: _Toc30108606]General objective
To assess outcome and associated factors of acute adult poisoning among patients visiting FHCSH from September 2010 E.C to August 2011 E.C
3.2 [bookmark: _Toc30108607]Specific objective
To asses outcome of adult poisoning among patients visiting FHCSH
To identify the associated factors for the outcome of adult poisoning

4. [bookmark: _Toc30108608]METHODS AND MATERIALS
4.1 [bookmark: _Toc30108609]Study area and period
The  study  was  be  conducted  from September 2010 E.C to August 2011 E.C at  FHCSH,  which  is  found  in  Bahir Dar,  Northwest  Ethiopia;  569  km  far  from  the capital  city  of  Ethiopia,  Addis Ababa.  It  is  the  long  existing  hospital  in  the  region  and began  its  work  after  its  construction  was  executed  by  the  help  of  government  of Germany in 1955E.C/1963 G.C. The hospital landed in an area of 69,760 m2 with primary goal to give service at low cost or even free of charge for those who can’t afford. At the time it was constructed to serve 20,000- 25,000 people but currently it is serving 5-7 million people. Since 2000 E.C it is serving as medical college in collaboration with BDU/CMHS and currently started residency in 5 specialty programmes. The hospital has more than 400 beds in all wards and over 80 beds in medical ward, 12 beds in ICU and 35 beds in EOPD with over 3600 admissions in wards, 600 admissions in ICU and more than 3000 admissions in EOPD. In the department of internal medicine currently there are 14 internists; 46 Residents; 12 general practitioners and medical interns who are working with rotation to different sites including medical emergency unit. The study will be conducted In MEOPD, wards and ICU.


4.2 [bookmark: _Toc30108610]Study design
Institutional based cross sectional study was conducted.
4.3 [bookmark: _Toc30108611]Source population
All patients whose age is above 14 years visiting FHCSH internal medicine department with the diagnosis of poisoning from September 2010 to August 2011 E.C
4.4 [bookmark: _Toc30108612]Study population
All selected patients whose age  is  above  14  years  visiting  FHCSH internal medicine department with a diagnosis of poisoning  from  September  2010  to August 2011 E.C fulfilling  the  inclusion criteria

4.5 [bookmark: _Toc30108613]Sample size determination

The initial overall minimum sample size was determined using single population proportion formula by considering; Z=standard normal distribution (Z=1.96) with confidence interval of 95% and =, p=0.5, d=0.05.  
Where ni= minimum sample size required for the study, P=prevalence/ population proportion after acute poisoning survival and to maximize the sample size it was just taken as 50% (p=0.5), d=is a tolerable margin of error (d=0.05)
Since the total population was less than 10,000 correction formula will be used. The final sample size therefore was calculated as follows.  

Where ni = calculated sample size nf = exact sample size
N= study population (998 acute poisoning patients were seen in Felege Hiwot comprehensive specialized hospital from September 2010 to August 2011E.C)
nf= 384/1+384/998 = (384x 998)/ (384+998) =383,232/1382=277 then by adding 10% incomplete recordings  (27.7)= 277+27=304  cases. 

4.5.1 [bookmark: _Toc30108614]Inclusion criteria:
All medical records of patients whose age is 14 and greater than 14 and took poison

4.5.2 [bookmark: _Toc30108615]Exclusion criteria:
Medical charts of patients who took poison and had incomplete data  

4.6 [bookmark: _Toc30108616]STUDY VARIABLES

4.6.1 [bookmark: _Toc30108617]Dependent variable-
· outcome of patients
4.6.2 [bookmark: _Toc30108618]Independent variables-
· age
· sex
· residency(urban/ rural)
· occupation
· type of poison
· form of poison
· exposure to poison
· reason of poison intake
· initial symptoms of the patient
· psychiatric illness
· time of presentation/Hospital arrival
· reason of poison intake
· immediate cause of death(if outcome was death)





4.7 [bookmark: _Toc30108619]OPERATIONAL DEFINITIONS
Poison- refers to a substance that causes damage to the body and endangers one’s life, due to its exposure by means of ingestion, inhalation or contact
Poisoning-is a condition or a process in which an organism becomes chemically harmed by a toxic substance due to accidental or intentional exposure
Acute poisoning- is exposure to a poison during a short period of time
Organophosphates- are potent cholinesterase inhibitors capable of causing severe cholinergic toxicity following cutaneous exposure, inhalation, or ingestion
Metal phosphides- are toxic substances used as insecticides usually contain Aluminum or zinc and are lethal to humans even with small dose if taken.
Survival- final outcome of the patient is discharged improved or life continued with whatever       sequel
Death- irreversible ending of life of the patient in the hospital

4.8 [bookmark: _Toc30108620]Data collection procedure and instruments
Medical  records  of  poisoned  patients  was selected  by  systematic  random  sampling technique. The  number  of  medical  records  of  poisoned  patients  for  the  last 2 years was 486 and 512 (taken from  plan  and  programmer  of  the  hospital). Taking this as source; all medical records of poisoned patients was used. To select those charts systematic random sampling method was used. K= N/nf; 998/304= 3.2=3(every third card was taken).The data was collected by prepared questionnaire gained from different literatures.  All filled questionnaires were checked for data completeness daily by principal investigator.

4.9 [bookmark: _Toc30108621]Data quality control issues
To assure the quality of data; training was given for data collectors about the research objective and how to review charts while filling questionnaire. The questionnaires were tested for 10% medical records which were excluded from the research. According to the pretest those questionnaires which need revision were revised before the final research.  Researchers were following the data collection process.

4.10 [bookmark: _Toc30108622]Data management and analysis
The data was entered into Epi data and exported into SPSS version 23 for analysis. Descriptive analysis was applied  to  describe  participants; simple and multivariable binary logistic  regression  analysis  was  performed  to  assess  association between dependent and  independent  variables. Differences were considered statistically significant at P < 0.05, and its strength was presented using odds ratio (OR) and 95% confidence interval (CI).
4.11 [bookmark: _Toc30108623]Ethical considerations
Ethical  clearance was  obtained  from  Institutional  Review  Board(IRB) of  Bahir Dar University; College of Medicine and  Health Sciences.  Letter of  permission was obtained  from Amhara National  regional  state  (ANRS)  Health  Bureau  and  was  given  to  FHCSH. Permission Letters were secured from the hospital. The name of poisoned patient was not mentioned and the information gained from the chart was used only for research purpose.

4.12 [bookmark: _Toc30108624]Dissemination and utilization of the results
The  result  will  be  submitted  to  Bahir Dar University;  College  of  Medicine  and  Health Sciences, Post graduate; research and community service coordinator office. The result will be communicated to Amhara Regional Health Bureau; FHCSH and FMACA. Further effort will be made to publish on national and international Journals






[bookmark: _Toc30108625]5. RESULTS
[bookmark: _Toc30108626]5.1 SOCIODEMOGRAPHIC CHARACTERSTICS
Out of the total 304 cases (194, 63.8%) were females and (110, 36.2%) were males. The highest prevalence of poisoning was seen between 21-30 years of age (123, 40.5%) followed by 12-20 years (93, 30.6%), age 31 to 40 and >40 years (44, 14.5%) each. The minimum and maximum age was 14 and 65 years respectively and the mean age was 28 years.
Majority of the victims were from rural area (204, 67.1%). Most of them are farmers (125, 41.1%) followed by students (66, 21.7%). Of the specified marital status (126, 41.4%) were married and (73, 24%) were single. Out of 304 cases (127, 41.8%) were followers of Orthodox Christianity and in majority of cases religion was not mentioned (168, 55.3%).
[bookmark: _Toc28537604]Table 1; Sociodemographic characteristics of acute adult poisoning patients among patients visiting FHCSRH from September 1/2010-August 2011 E.C		
	Variables
	Frequency (N=304)
	Percentage (N=100%)

	Age
<12 years
12-20 years
21-30 years
31-40 years
>40 years
	
0
93
123
44
44
	
0
30.6
40.5
14.5
14.5

	Sex
Male
Female
	
110
194
	
36.2
63.8

	Address
Urban
Rural
	
100
204
	
32.9
67.1

	Occupation
Student
Farmer
Civil servant
Daily laborer
Housewife
Unemployed
Not specified
	
66
125
22
5
2
33
51
	
21.7
41.1
7.2
1.6
0.7
10.9
16.8

	Religion
Orthodox
Muslim
Protestant
Not specified
	
127
1
8
168
	
41.8
0.3
2.6
55.3

	Marital Status
Single
Married
Divorced
widowed
Not specified

	
73
126
9
2
94
	
21
41.4
3
0.7
30.9





[bookmark: _Toc30108627]5.2 CLINICAL CHARACTERSTICS
[bookmark: _Toc30108628]5.2.1 Exposure and reason of poison intake
Majority of the cases were intentional poisonings (268, 88.2%) the rest being unintentional (14, 4.6%) and (22, 7.2%) reason not specified. Of intentional poisonings (152, 56.7%) were due to temporary quarrelling with family or other people, (94, 35%) due to emotional disturbance from different reasons, (13, 4.8%) from underlying psychiatric illness and (9, 3.4%) reason not specified. Fourteen victims had one or more previous suicidal attempts.
[bookmark: _Toc28537605]Table 2; Ways of exposure to poison among acute adult poisoning patients visiting FHCSH from September 1/2010 to August 2011 E.C
	
	Frequency (N=304)
	Percent (N=100%)

	Intentional
	268
	88.2

	Unintentional
	14
	4.6

	Not specified
	22
	7.2

	Total
	304
	100
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[bookmark: _Toc28530682]Figure 1; Reason of poisoning among acute adult poisoning patients visiting FHCSH from September 1/2010 to August 2011 E.C

[bookmark: _Toc30108629]5.2.2 Type of poison
The most common poisoning agent used was metal phosphides (rat poisoning) (136, 44.7%) followed by organophosphate (104, 34.2%), drugs (NSAIDS, antipsychotics and antibiotics) (25,8.2 %), kerosene (22,7.2%), alcohol (12, 3.9%), carbon monoxide (3cases) and 2 cases with unknown poison.
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[bookmark: _Toc28530683]Figure 2; Type of poison among acute adult poisoning patients visiting FHCSH from September 1/2010 to August 2011 E.C
 
[bookmark: _Toc30108630]5.2.3 Arrival time after poison exposure
Most of the patients were presented to medical care after 1 hour. (121, 39.8%) presented between 1-3 hours, (101, 33.2%) between 3- 6 hours, (25, 8.2%) between 6 -12 hours and (12, 3.9%) after 12 hours. Only 40 patients (13.2%) presented within 1 hour.
[bookmark: _Toc28537606]Table 3; health care facility arrival time after poison intake among patients visiting FHCSH, from September 1/2010 to August 2011 E.C
	
	Frequency (N=304)
	Percent (N=100%)

	0-1 Hr
	40
	13.2

	1-3 hrs
	121
	39.8

	3-6hrs
	101
	33.2

	6-12 hrs
	25
	8.2

	>12 hrs 
	12
	3.9

	Unknown
	5
	1.6

	Total
	304
	100



[bookmark: _Toc30108631]5.2.4 Initial Clinical presentation and site of admission
Of the documented chief complaints vomiting was the commonest (153, 50.3%) followed by failure to communicate (67, 22%). (45, 14.8%) had shock upon hospital arrival, (31, 10.2%) has SOB and 1 patient with seizure, 5 patients asymptomatic and 2 cases with no documented compliant.
More than 85% of patients have referral paper before presented to FHCSH (262, 86.2%). Majority of patients were managed in ER (163, 53.6%), (134, 44.1%) admitted to ICU and only 7 patients admitted to ward.
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[bookmark: _Toc28530684]Figure 3; site of admission among acute adult poisoning patients visiting FHCSH from September 1/2010 to August 2011 E.C

[bookmark: _Toc30108632]5.2.5 Final outcome
From the study there were (93, 30.6%) deaths and (211, 69.4%) survivals. The most common cause of death was refractory shock (47, 50.5%) followed by multi organ failure (20, 21.5%), respiratory failure (18, 19.4%), 1 patient due to uncontrolled infection and in 7 deaths cause of death was not known ( not specified).
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[bookmark: _Toc28530685]Figure 4; immediate cause of death among acute adult poisoning patients visiting FHCSH from September 1/2010 to August 2011 E.C

From 93 deaths (66, 71%) were females. Major cause of death was metal phosphide (rat poison) (75, 81%) followed by organophosphate (15, 16%). Case fatality rate of rat poison was 54% and organophosphate was 14.4%. The probability of death among patients who needed ICU admission was 4.54 times as compared to those admitted to ER.
[bookmark: _Toc30108633]5.2.6 Associated factors
We did Bi variable logistic regression analysis to identify candidate variables (variables with P-value <0.2) for multivariable logistic regression. A total of eleven variables were entered to bi variable logistic regression. However only five variables (with p-value <0.2); sex, type of poisoning, initial presentation of the patient, duration of hospital arrival and site of admission were selected for multivariable logistic regression. Therefore these five variables were entered to multivariable logistic regression analysis. 


[bookmark: _Toc28537607]Table 4 ; Bi variable logistic regression analysis of acute adult poisoning patients visiting FHCSH from September 1/2010 to August 2011 E.C
	
     Variables
	             Outcome
	
COR (95% CI)

	
	Survival (N=211, 69.4%)
	Death (N=93, 30.6%)
	

	Sex
	Male 
Female
	83(75.5)
128(66)
	27(24.5)
66(34)
	1
1.56 (0.97, 2.68)*

	Address
	Urban
Rural
	72(72)
139(68.1)
	28(28)
65(31.9)
	1
1.2 (0.71, 2.03)

	Age
	12-20
21-30
31-40
>40
	67(72)
86(69.9)
32(72.7)
26(59.1)
	26(28)
37(30.1)
12(27.3)
18(40.9)
	1
1.10 (0.61, 2.00)
0.96 (0.43, 2.16)
1.78 (0.84, 3.78)

	Occupation
	Student
Farmer
Civil servant
House wife
Unemployed
	50(75.8)
78(62.4)
17(77.3)
24(72.7)
36(70.6)
	16(24.2)
47(37.6)
5(22.7)
9(27.3)
15(29.4)
	1
1.8 (0.96, 3.67)
0.9 (0.29, 2.88)
3.1 (1.86, 52)
1.17(0.45, 3.03)

	Marital status
	Single
Married
Divorced
Others/not sp.
	50(68.5)
89(70.6)
5(44.4)
67(71.3)
	23(31.5)
37(29.4)
6(55.6)
27(28.7)
	1
0.9 (4.8, 1.69)
2.6 (0.7, 9.43)
0.87 (0.45, 1.7)

	Exposure
	Intentional
Unintentional
Not specified
	186(69.7)
11(78.6)
14(63.6)
	82(30.6)
3(21.4)
8(36.4)
	1
0.62 (0.17,2,27)
1.29 (0.52, 3.20)

	Reason
	Temporary quarrel
Emotional disturb.
Psychiatric illness
others/not sp.
	98(63.6)
72(76.6)
11(84.6)
6(66.6)
	56(36.4)
22(23.4)
2(15.4)
3(33.3)
	1
0.54 (0.30,0 .96)
.032 (0.07, 1.49)
0.88 (0.21, 3.64)

	Symptoms
	Vomiting/abd pain
LOC
SOB
Shock
	134(87.6)
37(55.2)
23(74.2)
9(20)
	19(12.4)
30(44.8)
8(25.8)
36(80)
	1
5.7 (2.89, 11.29)*
2.45 (.961, 6.26)
28.2 (11.7, 67.6)*

	Type of poison
	Organophosphates
Metal phosphides
Alcohol
Kerosene
Others/not sp.
	89(85.6)
65(46.6)
11(91.7)
14(93.3)
7(87.5)
	15(14.4)
75(53.6)
1(8.3)
1(6.7)
1(12.5)
	1
6.85 (3.61, 12.9)*
0.54 (0.06, 4.48)
0.43 (0.05, 3.46)
0.89 (0.09, 0.39)

	Arrival time
	0-1 Hr
1-3 hrs
3-6 hrs
6-12 hrs
>12 hrs
	35(87.5)
101(83.5)
62(61.4)
4(16)
4(33.3)
	5(12.5)
20(16.5)
39(38.6)
21(84)
8(66.7)
	1
1.4 (.48, 3.97)*
4.4 (1.59, 12.2)*
36 (8.9, 152)*
14 (3.05, 64)*

	Admitted to
	ER
ICU
	135(82.8)
69(51.5)
	28(17.5)
65(48.5)
	1
4.54 (2.67, 7.71)*


Key: *= p value <0.2

On multivariable logistic regression analysis, four variables; type of poisoning, initial presentation of the patient, duration of hospital arrival and site of admission were independently associated with outcome (death) of adult poisoning patients. The odds of Metal phosphide intake was higher among poisoned patients as compared to organophosphate intake (AOR: 8.4(95% CI (2.92, 24), p-value< 0.0001). Initial presentation with shock and LOC were other factors associated with increased mortality; (AOR, 17(95% CI: [6.1, 50], p-value<0.0001 and 9.67(95% CI (3.53, 26), p-value<0.0001) respectively. Patients who arrived health facility after 3 hours have increased risk of death as compared to those who arrived with in 1 hour (AOR: 4.9 (95% CI: [1.2, 20.5], p-value=0.02). The odds of death after 6 hours was much worse (AOR: 15.5 (95 CI [3.2, 42], p-value=0.0001). 


[bookmark: _Toc28537608]Table 5; Multivariable Logistic regression analysis showing factors associated with mortality among acute adult poisoning patients visiting FHCSH from September 1/2010 to August 2011 E.C 
	
     Variables
	             Outcome
	
AOR (95% CI) 

	
	Survival (N=211, 69.4%)
	Death (N=93, 30.6%)
	

	Sex
	Male 
Female
	83(75.5)
128(66)
	27(24.5)
66(34)
	1
1.55 (0.72, 3.33)

	Symptoms
	Vomiting/abd pain
LOC
SOB
Shock
	134(87.6)
37(55.2)
23(74.2)
9(20)
	19(12.4)
30(44.8)
8(25.8)
36(80)
	1
9.67(3.53, 26)***
5.2(1.35, 19)*
17.5(6.1, 50)***

	Type of poison
	Organophosphates
Metal phosphides
Others
	89(85.6)
65(46.6)
32(91.7)
	15(14.4)
75(53.6)
3(8.3)
	1
8.4 (2.9, 24)***
0.29(0.06, 1.34)

	Arrival time
	0-1 hr
1-3 hrs
3-6 hrs
>6 hrs
	35(87.5)
101(83.5)
62(61.4)
8(21)
	5(12.5)
20(16.5)
39(38.6)
29(79)
	1
0.83(0.2, 3.5)
4.96(1.2, 20.5)*
15.5(3.2, 46)***

	Admitted to
	ER
ICU
	135(82.8)
69(51.5)
	28(17.5)
65(48.5)
	1
2.4(1.2, 4.9)*



Key: *=p value <0.05; **= p value <0.001; ***= p value <0.0001


						
[bookmark: _Toc30108634]6. DISCUSSION
Acute poisoning is a major health-care problem with a significant morbidity and mortality. It is a common medical emergency in Ethiopia where pesticides and insecticides are in easy access to the population. The prompt diagnosis, identification of associated factors and appropriate management is necessary for better outcome (1).
The majority of poisoning victims were females (63.8%).The age groups most affected were between 21-30 years followed by 12-20 years. Median age was 28 years. This shows majority of the victims were adults. These findings are consistent with other studies done at TASTH (6) and JUH (21) where female outnumber males and majority of victims were young age group as well. It is also similar in other parts of the world like India and USA where majority of victims were adults ((9), (17)). The young age presentation could be due to the fact that this age group was the most active age with a lot of personal and social responsibilities related with the personal career issues, studies, love affairs, and parental expectations. Female predominance for poisoning in our study can be explained by the fact that females are easily emotionally and mentally affected by the issues such as household violence and love affair failures.
Poisoning can occur either accidentally or intentionally. Intentional poisoning was the most common mode of poisoning (88.2%) in this study, which is in agreement with the findings of other studies done in JUH (50.5), TASTH Ethiopia (96.5%)  Nepal, India (56.4%) ((1), (6), 21). People may intentionally poison themselves because of various reasons.Temporary quarrel with a family member or a spouse was the most common (56.7%) underlying cause of the intentional poisonings in our study. Similar results have been reported in other local studies done in Gonder University (14), JUH and TASTH but different from studies done in USA where accidental exposure is the commonest. This difference might be due to difference in socioeconomic status and awareness between developed and developing countries.
The toxic agents causing poisoning in this study were metal phosphides (44%) followed by organophosphates. This is slightly different from other local studies done at TASTH, Gonder University Hospital and JUH where most common causes of poisoning being organophosphates and household cleansing agents. A study in other parts of the world like India showed drug overdose followed by organophosphates were common causes where as in USA analgesics and cleansing agents were commonly incriminated ((9),(17)). This difference might be due to socio economic and availability difference as pesticides and insecticides are commonly used in our country. Specifically around Bahir Dar there is wide use of insecticides and pesticides as farmers use them for “chat” cultivation so that it might be easily accessible by the victims.
Vomiting and abdominal pain was the major presenting symptom (50.3%) followed by failure to communicate (22%). This is consistent with study done in JUH where vomiting accounted (49.5%) and loss of consciousness (13.5%). Another prospective study also showed vomiting and epigastric pain as commonest presentation (19).
The duration of presentation to the hospital is an important factor to determine the clinical course and outcome. In our study majority of patients came after 3 hours of poison ingestion; (46%) came after 3 hours and (86.8%) after 1 hour elapsed. The delayed presentation was significantly associated to death of patients in our study (p< 0.05). This delayed presentation of the patients in our study might be due to the various reasons such as delayed recognition of the victim after ingestion of the poison, difficult access to the transport facility, or difficult access to the health-care centers. In a study done in India delayed presentation after 4 h was associated with increased mortality; where they had mentioned that delayed initiation of resuscitative measures could be the possible contributing factor for the high mortality in their subjects. The patients presenting to the first health-care service within 1 h of acute poisoning have least morbidity and mortality (1).
In our study metal phosphide intake, initial presentation with shock and loss of consciousness and delayed presentation to the health-care center were the independent clinical predictors for contributing for higher mortality (P < 0.05). In study done in India elderly age, need for mechanical ventilation and delayed presentation to the health facility were identified as contributing factors (1).
The mortality in our study was 30.6%, which was higher than the mortality observed in Asian studies where the mortality rate was 10-20% (10). This might be due to higher exposure of our patients to metal phosphide which is more fatal, late presentation of our patients and our health facilities/hospitals being less equipped and organized to give advanced life and organ support. In our study major cause of death was metal phosphide (rat poison) (81%) followed by organophosphate (16%). Case fatality rate of rat poison was 54% and organophosphate was 14.4%. In a tertiary care hospital study in India aluminum phosphide was commonest cause of death. The case fatality rate of organophosphate is comparable to a study done in 50 Ethiopians where it was 20% (18) and Indian studies where it was 15-30% (17) but higher than TASTH (8.6%) (6).
The most common cause of death was refractory shock (50.5%) followed by multi organ failure (21.5%) and respiratory failure (19.4%) which is comparable to a study done in tertiary care hospital, Bangalore  (17) where cause of death was refractory hypotension with severe metabolic acidosis and respiratory failure along with secondary complications.
[bookmark: _Toc30108635]7. LIMITATIONS
This is a single center Institution-based study that makes data unreliable to represent the general population. There was poor data documentation especially in ER which might give unreliable information and it has to be improved. Most referral papers from other health facilities were incomplete. The first aid given after poison intake, exact amount and form of the poison were documented in only few charts and was difficult to include in this study that could have provided additional information regarding outcome of the patients. It was a retrospective study and might have contained incomplete data. Second, the diagnosis mainly depended on the history that the patients reported to the medical personnel; therefore, not all histories may have been clear or completely accurate. Finally, no laboratory data could be used to definitively confirm the diagnosis of zinc phosphide poisoning and some blood chemistry results such as those of arterial blood gas analysis could not be obtained because of the limited resources of the laboratories in small hospital.
[bookmark: _Toc30108636]8. CONCLUSION
Based on the findings two thirds of patients were females and most the victims were in the age range of 12-30 years. Meta phosphides were the commonest poisoning agents followed by organophosphates. The most identified circumstance of poisoning was intentional and more than one third of this was because of social conflict. More than two thirds of patients presented to health care after 3 hours of poison ingestion. The commonest features of a clinical presentation by poisoned cases were vomiting and abdominal pain followed by altered state of consciousness. The mortality rate was 30.6% majority from metal phosphide (rat poison) followed by organophosphate. Case fatality rate of rat poison was 54% and organophosphate was 14.4%. Metal phosphide intake, initial presentation with shock and loss of consciousness and delayed presentation to the health-care center were the independent clinical predictors contributing for higher mortality.
[bookmark: _Toc30108637]9. RECOMMENDATIONS
· Awareness on proper handling of insecticides and pesticides should be given to users of these agents. 
· As the majority of cases poisoned themselves intentionally for suicidal intent, linkage of these suicidal patients to appropriate mental health service is recommended. 
· Awareness on the importance of early arrival to health care and proper support should be given to community and stake holders should be notified. 
· Strict implementation of nationwide pesticide regulation, including restricting the availability of poison should be considered
· Since there was high mortality from metal phosphides despite ICU admission management protocol for metal phosphide poisoning might need modification. 
· Further large-scale regional or national level prospective study should be conducted to know the magnitude and public health importance of this problem.
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[bookmark: _Toc30108639]ANNEX 1
Check list for study of outcome and associated factors of acute adult poisoning; retrospective study of patients admitted to FHCSH, Northwest Ethiopia
	1.SOCIO-DEMOGRAPHIC DATA


	1.1 study participant code no
	

	1.2 sex
	1.Male                         
2.Female
3. sex not recorded

	1.3 Age
	

	1.4 Address
	1.Urban                    
2.Rural
3.not recorded

	1.5 Occupation
	1.Student                  
2.Farmer
3.Civil servant              
4.daily laborer
5.house wife
6.other(specify)

	1.6 Religion 
	1.Orthodox       
2.Muslim
3.Protestant       
 4.not specified

	1.7 Martial status
	1.Single                      
2.Married
3.Divorced
4.widowed
5. not specified

	2. CLINICAL CHARACTERSTICS


	2.1 Type of poison
	1.Organophosphate           
2.Metal phosphide
3.Alcohol
4.Drugs
5.kerosene
6.others

	2.2 Form of poison
	1.tabs    
2.liquid       
3.Powder
4.not specified

	2.3 exposure to poison
	1.Intentional 
2.Unintentional
3.not specified

	2.4 Reason why patient took poisoning (if intentional)
	1.Temporary quarrelling
2.Emotional disturbance 
3.psychiatric illness
4.not specified

	2.5 Initial sxs and symptoms of the patient

	1.Vomiting                 
2.Failure to communicate
3.SOB                          
4.Shock
5.Asymptomatic
6.not specified                  

	2.6 Any underlying psychiatric illness
	1.Yes                  
2.No
3.not specified

	2.7 Hospital arrival after poison intake/ingestion
	1.0-1 hr                     
2.1-3 hrs 
3.3-6 hrs                     
4.6-12 hrs
5. >12 hrs

	2.8 Pre referral treatment
	1.Yes           
2. No
3.not specified

	2.9 Site of admission in the Hospital
	1.ER       
2. ICU             
3.Wards
4.not specified

	2.10 Length of Hospital stay
	1.< 1 day                   
2.1-3 days 
3.3-7 days                       
4.>7 days
5.not specified

	2.11 Any previous suicidal attempt
	1.Yes                       
2.No
3.not specified

	2.12 Final outcome of patient
	1.Death
2.survival


	2.13 any problem during management of the patient
	1.Lack/shortage of medication      
2.Lack/shortage of proper facility
3.No problem
4.not specified
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