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Abstract 

Background: Fall injuries are a public health problem throughout the world including Africa. Studies in 
Ethiopia are health facility-based and do not reflect the communities. Therefore, the aim of this study is to 
assess association between fall injury and socio-demographic characteristics among house hold in Ethiopia. 

Methods: The study was based on the Ethiopian Demographic and Health Survey conducted in 2016. The 
survey collected information about injuries in the past 12 months among 16,650 households. Households 
were selected using stratified cluster sampling procedure. Data were collected using a standard interview 
questionnaire from January 18, 2016 to June 27, 2016. Descriptive statistics and binary logistic regression 
analyses were used to characterize the data and to identify the factors associated with fall injuries, respectively. 

Result: A total of 16,650 (98%) heads of household participated in the study with 152 reported at least one 
household member injured from a fall in the past 12 months. Among household members who were involved 
in a fall, 95.4% survived and 5.6% died. Selected socio-demographic characteristics: Household head sex 
[OR: 1.53, 95% CI (1.05-2.15)], age [OR: 2.4, 95% CI (1.28-4.63)], marital status [OR:  8.14, 95% CI (1.05-
63.15)];  family size [OR: 1.93, 95% CI (1.27-2.93)], owns land usable for agriculture [OR: 1.60, 95% CI 
(1.14-2.27)], owns livestock herds  [OR: 1.46, 95% CI (1.02- 2.08)] and household wealth index [OR: 1.77, 
95% CI (1.11-1.95)] were variables statistically significant with the fall injury.

Conclusion: Household head characteristics including family size, agriculture-asset and wealth index were 
variables statistically significant with the fall injury. Injury prevention efforts should focus on falls with 
special attention among farmer households and low economic status. 
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Introduction

An estimated 646,000 fatal falls occur each year, 
making it the second leading cause of death after 
road traffic injuries globally. Over 80% of fall-related 
fatalities occur in low and middle income countries (1). 

Health facility based studies in Ethiopia indicate 
blunt assault as the most common  mechanism  of  

injury  followed  by  road  traffic crashes (2, 3). These 
studies revealed mechanisms and associated factors 
that do not reflect fall injury information among 
communities. Additionally, individuals injured in falls 
might not seek health facility care. In Ethiopia, well 
organized population-based data is scant (4, 5). Therefore, 
the aim of this study was to assess the association 
between fall injuries and household socio-demographic 
characteristics. 

Materials and Methods

This study was conducted based on readily available 
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Ethiopian Demographic and Health Survey (EDHS) 
2016 data with no sample size estimation for the current 
study. The  household datasets of the EDHS 2016 survey 
were downloaded from the EDHS Program website in 
SPSS format (6, 7). The analyzed dataset is available 
from: https://dhsprogram.com/Data/. 

The EDHS data were collected from January 18, 
2016 to June 27, 2016 using standardized and pretested 
questionnaires. Households were selected from nine 
regions and two city administrations in Ethiopian using 
stratified cluster sampling procedures (8). 

Injuries were assessed by asking the head of 
household whether any child or adult in the household 
was killed or injured in the past 12 months by any 
mechanism resulting in the victim or caregiver not being 
able to carry out their normal activities for at least a day. 
In addition, information about the mechanism, length of 
injury, severity of injury (fatal or not), characteristics of 
the victim (age, sex), were explored. 

Socio-demographic characteristics: head of 
household sex, age, education, marital status, family 
size, residential place, agriculture related asset and 
household wealth index were assessed. The wealth 
index was given scores based on the number and types 
of consumer goods they own, properties ranging from 
a television to a bicycle or car, source of drinking 
water, toilet facilities, and house flooring materials. 
These scores were derived using principal component 
analysis. Association between fall injury and selected 
socio-demographic characteristics was determined using 
binary logistic regression analyses and the outputs were 
provided using odds ratio (OR) with the respective 95% 
confidence interval (CI).The data were analyzed using 
SPSS version 20.

Ethical Considerations

The EDHS 2016 study was ethically cleared by the 
National Research Ethics Review Committee, Ministry 

of Science and Technology of Ethiopia. Data were 
collected after obtained informed consent from the 
respondents prior to participation (8).

Results

Socio-demographic characteristics of participants

Of the 17,067 occupied households, 16,650 
household heads (respondents) were successfully 
interviewed, yielding a response rate of 98%. Weighted 
sample distributions showed that 68.6% of the 
households were from rural areas while the remaining 
31.4% were from urban areas. 

The majority of respondents (68.5%) were men. 
The mean (±SD) age of the respondents was 44.2 (±16. 
2) years. About half (52.4%) of the respondents had 
no formal education and very few (9.5%) had attained 
a higher level of education. The median (inter-quartile 
range) of household size was 4 (3-6).

Fall injuries among households

Among participants, 152 reported at least one 
household member injured from a fall in the past 
12 months. In addition to falls, the survey collected 
information about the occurrence of other unintentional 
injuries in the same reference period. Fall injuries were 
the most common form of injury (33.2%). The other 
frequent causes of injury were road traffic accident 
(21.0%), violence/assault (14.1%), burns (10.5%), bite or 
kick by animals (5.5%), drowning and poisoning (2.2%). 
Falls contributed to 9% fatalities of all mechanisms of 
injury among injured households’ members. Among 
household members who were injured in the past 12 
months, 145 (95.4%) survived and 7 (4.6%) died. With 
respect to length of time, 61(42.2%) injured persons or 
their caregivers at home were unable to do their daily 
activities for more than one month (Table 1).
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Table 1: Proportion of injury among affected household member in Ethiopian,  EDHS 2016.

Injury status  (n=152) Frequency Percent

Fall injury by sex

Male 99 65.1
Female 53 34.9

Injury by Age 

0-14 48 31.6
15-24 18 11.8
25-34 14 9.2
35-44 20 13.2
45-54 19 12.5
55-64 15 9.9
64+ 18 11.8

Length of time away from daily 
activities (n=145)

< 8 days 30 20.7
8 to 30 days 51 35.2

31 day to 6 months 43 29.7
> 6 months 18 12.4
Don’t know 3 2.1

Fall injury by place
Urban 41 27.0
Rural 111 73.0

Fall injury by region

Tigray 20 13.2
Afar 3 2.0

Amhara 29 19.1
Oromia 25 16.4
Somali 2 1.3

Benishangul 16 10.5
SNNPR 13 8.6
Gambela 7 4.6

Harari 6 3.9
Addis Adaba 16 10.5
Dire Dawa 15 9.9

Injury by household wealth
index in quintile

Lowest 29 19.1
Second 35 23.0
Middle 22 14.5
Fourth 19 12.5
Highest 47 30.9
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Socio-demographic factors associated with injury

Selected socio-demographic characteristics: Household head sex, age, marital status, family size, owns land 
usable for agriculture, owns livestock and household wealth index were variables statistically significant with the 
injury (Table 2).

Table 2: Association between socio-demographic factors and injury among household heads in Ethiopia,  
EDHS 2016

Variable name

Injury status
(n= 16650) p-value Crude OR (95% CI)

Yes (%) No (%)

Sex of  household head

Male 117(1.0) 11296(99.0) 0.026* 1.53(1.05-2.24)

Female 35(0.7) 5202(99.3) 1

Age of  household head

15-29 15(0.4) 3347(99.6) 1

30-64 112(1.0) 10860(99.0) 0.002* 2.3(1.34-3.95)

>64 25(1.1) 2291(98.9) 0.007 2.4(1.28-4.63)

Marital status of household head

Never married 1(0.1) 1045(99.9) 1

Married 118(1.0) 11946(99.0) 0.02* 10.3(1.44-74.0)

Widowed 22(1.0) 2086(99.0) 0.02* 11.0(1.48-81.9)

Divorced 11(0.8) 1412(99.2) 0.05* 8.14(1.05-63.15)

Education level of household head

No education Preschool 76(0.9) 8650(99.1) 0.48 1.25(0.66-2.36)

Primary 52(1.1) 4606(98.9) 0.15 1.61(0.84-3.09)

Secondary 13(0.8) 1673(99.2) 0.80 1.11(0.49-2.48)

Higher 11(0.7) 1569(99.3) 1

Type of residence

Urban 41(0.8) 5191(99.2) 1

Rural 111(1.0) 11307(99.0) 0.23 1.24(0.87-1.78)
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Family size in household

<4 45(0.7) 6413(99.3)

4-5 47(0.9) 4953(99.1) 0.15 1.35(0.89-2.04)

5-6 17(0.9) 1953(99.1) 0.45 1.24(0.71-2.17)

>6 43(1.3) 3179(98.7) 0.00* 1.93(1.27-2.93)

Owns land usable for agriculture

Yes 103(1.1) 9344(98.9) 0.00* 1.6(1.14-2.27)

No 49(0.7) 7154(99.3) 1

Owns livestock herds/farm animals

Yes 109(1.0) 10469(99.0) 0.036* 1.46(1.02-2.08)

No 43(0.7) 6029(99.3) 1

Wealth index in quintile

Lowest 29(0.6) 4647(99.4) 0.18 0.73(0.46-1.16)

Second 35(1.5) 2313(98.5) 0.01* 1.77(1.14-2.75)

Middle 22(1.1) 2035(98.9) 0.36 1.27(0.76-2.110

Fourth 19(0.9) 2001(99.1) 0.70 1.11(0.65-1.99)

Highest 47(0.8) 5502(99.2) 1

 *p-value less than 0.05

Discussion

A total of 152 respondents reported at least one 
household member injured from a fall out of 16,650 
total household heads surveyed.  Out of the total injured 
household number, males were more affected than 
females in the study. It is similar to other injury studies 
from different countries (2, 3, 9-13). The reason might be 
due to male involvement in risk taking behaviors and 
social interactions, which are highly correlated with 
injuries (14-17). Fall injuries were highest among children 
aged 1-14 years.   This may be due to risk taking activities 
and the lack of parental supervision at home for young 

children (18-23). 

Among household members who suffered an injury 
in the past 12 months, 95.5% survived and 4.6% died. 
This finding indicates that fall injuries result in a higher 
proportion of injury death when compared to other 
mechanisms of injury in Ethiopia (four hospitals in 
Addis Ababa ; < 1%) (24) and Kenya (Provincial General 
Hospital ;1%) (9).

Among household heads age group of 30-64 years 
and greater than 64 years have more than twice the odds 
of fall injury as compared to 15-29 years. This might 
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be due to a larger family size among age group of 30-
64 years in a single home might compromised parental 
care practice compared with 15-29 years age group. It is 
explained by  family characteristic study that large family 
size is one of the predictor for injury  (25). In addition; the 
current study revealed that households with more than 
six family members have greater odds of injury than 
households with less than four members. This result is 
consistent with other injury studies among children (25, 

26). It might be due to  household crowding life condition 
(26). Households with individuals more than 64 years of 
age might be more affected by fall injury.  Falls among 
those over 64 years might be due to decreased muscle 
strength, disease and behavioral related problem and 
problems sleeping (27, 28).

Marital status of household head was a potential 
predictor for injury. It might be due to those  married, 
divorced and widowed household heads might have 
more family members compared with single individuals. 
Additionally,  divorced and widowed household heads 
might suffer from varying psychological stressors 
(29).  These conditions might compromise the safety 
practice to prevent injury among household heads (30). 

Households that own land or livestock had higher 
odds of injury than households that do not possess 
such assets. This indicates that farming occupations 
have association with the occurrence of fall injury due 
to higher occupational risks. This finding is in line 
with other health facility-based injury studies from the 
country (3, 31).

Injury was more common among individuals from 
household of the second-tier wealth index compared 
with highest tier. Different injury studies indicate low 
socioeconomic status as a risk factor for the occurrence 
of injury (12, 26, 32, 33). However, this current study found 
that the lowest wealth index was not a factor. The 
inconsistency might be due to criteria while computing 
the wealth index among studies. 

This study had  its strengths and limitations. The 
study is population-based and used large data from valid 
nationally representative information. Such information 
has not been frequently presented in previous studies in 
Ethiopia. However, the study data were from household 
heads and investigation resulted from self-reported data. 
Also, the study only assessed the socio-demographic 

factors of fall injury and did not explore more about 
household members’ risky behaviors and other personal 
characteristics. Finally, we recommended further study, 
particularly using case-control design to explore more 
evidence on determinant factors associated with fall 
injury in the community.

Generally, household head characteristics, family 
size, agriculture-related asset and household wealth 
index were variables statistically significant with the fall 
injuries. Injury prevention efforts should focus on fall 
prevention efforts with special attention among farmers 
and low economic status. 

Data Availability 

The datasets used and/or analyzed during the current 
study available from: https://dhsprogram.com/Data/. 

Conflicts of Interest: The authors declare no 
conflicts of interest.

Funding statement : Not applicable

Acknowledgment : We would like to acknowledge 
the DHS for making the Ethiopia EDHS 2016 dataset 
accessible for use.

References
1.	 World Health Organization (WHO). Falls 2018 

[2/14/2020]. Available from: https://www.who.int/
en/news-room/fact-sheets/detail/falls.

2.	 Kifle W, Negalign B. Magnitude and pattern of 
injury in Jimma university specialized hospital, 
South west Ethiopia. Ethiopian Journal of Health 
Science. 2011;21(3).

3.	 Debrework T, Berihun A, Bewket T. Prevalence 
of injury and associated factors among patients 
visiting the Emergency Departments of Amhara 
Regional State Referral Hospitals, Ethiopia: a 
cross-sectional study. BMC Emergency Medicine 
2015;15(30).

4.	 The Federal Democratic Republic of Ethiopia 
central statistical agency (CSA). Ethiopia Mini 
Demographic and Health Survey 2014. 2014.

5.	 Abera  K, Tadesse A, Fitsum Gm, Mesfin Y, Kiros 
B, Frank G. Situssational Analysis and Needs 
Assement for Ethiopia. Abera  K, Jonathan s, Kiros 
B, editors. Addis Ababa Ethiopia: Addis Ababa 
print; 2014. 63-150 p.



Indian Journal of Public Health Research & Development, December 2020, Vol. 11, No. 12      213

6.	 Teferi A, Samson G. Magnitude of road traffic 
accident related injuries and fatalities in Ethiopia. 
bioRxiv preprint available under a CC-BY 40 
International license. 2018.

7.	 DHS program Data. Accessed from: https://
dhsprogram.com/Data/; Cite Dec.25, 2019. 2019.

8.	 Federal Democratic Republic of Ethiopia Central 
Statistical Agency (CSA). Ethiopia Demographic 
and Health Survey, 2016. 2017.

9.	 Ogendi J, Ayisi J. Causes of injuries resulting in a 
visit to the emergency department of a Provincial 
General Hospital, Nyanza, western Kenya. African 
Health Sciences. 2011;11(2):255-61.

10.	 Ashry G, Rasheed A-E, Saleh A-A, Abdulaziz bS, 
Abdulmoty K. Pattern of Injuries among Children 
and Adolescents in Riyadh, Saudi Arabia: a 
household survey. Journal of Tropical Pediatrics. 
2011;57(3).

11.	 Uzma RK, Butool H, Nukhba Z, Muhammad 
UM, Olakunle A, Seemin J, et al. Uncovering the 
burden of intentional injuries among children and 
adolescents in the emergency department. BMC 
Emergency Medicine 2015;15(s6).

12.	 Dhaffala A, Longo-Mbenza B, Kingu JH, Peden M, 
Kafuko-Bwoye A, Clarke M, et al. Demographic 
profile and epidemiology of injury in Mthatha, South 
Africa. African Health Sciences 2013;13(4):1144 - 
8 

13.	 Eman H, Abeer B, Rizk H, Eman M. Epidemiology 
of non-fatal injuries among Egyptian children: a 
community-based cross-sectional survey. BMC 
public health. 2015;15(1248).

14.	 Moshiro C, Mswia R, Alberti KG, DR W. The 
importance of injury as a cause of death in sub-
Saharan Africa: results of a community-based study 
in Tanzania. Public Health 2001. 2001;115:96-102.

15.	 J Richard U. Why are males injured more than 
females? Injury Prevention. 1998;4:94-5.

16.	 Barbara AM, Heather R. Why Do Boys Engage 
in More Risk Taking Than Girls? The Role of 
Attributions, Beliefs, and Risk Appraisal. Journal 
of Pediatric Psychology. 1998;23(1).

17.	 D. M. Capaldi, J. W. Shortt, H. K. Kim, J. Wilson 
LC, Tucci S. Official Incidents of Domestic 
Violence: Types, Injury, and Associations with 
Nonofficial Couple Aggression. Violence Vict. 
2009;24(4):502-19.

18.	 Siran H, Jeffrey CL, Prasanthi P, Amar-Singh, 
Nukhba Z, Adnan A. H. Global Childhood 
Unintentional Injury Study: Multisite Surveillance 
Data. American Journal of Public Health. 
2014;104(3).

19.	 John CL, Barry P, W. James K, Harry B, Anne-
Claude B-B, Terry K, et al. Home safety measures 
and the risk of unintentional injury among young 
children: a multicentre case–control study. CMAJ. 
2006;175(8).

20.	 Roksana M, Anita K. Injury-Related Unsafe 
Behavior Among Households from Different 
Socioeconomic Strata in Pune City. Indian Journal 
of Community Medicine 2009;34(4).

21.	 Esmatolsadat H, Mahdi Z, Homayoun S-B, 
Joaquim S, Eija V, Reza M. Population-based 
epidemiology of non-fatal injuries in Tehran,Iran. 
Health Promotion Perspectives. 2018;8(2): 127-32.

22.	 S. M. Chowdhury, A. Rahman, S. R.Mashreky, 
M. Giashuddin, L. Svanstr¨om, L. G. H¨orte, et 
al. The Horizon of Unintentional Injuries among 
Children in Low-Income Setting: An Overview 
from Bangladesh Health and Injury Survey. Journal 
of Environmental and Public Health. 2009;2009.

23.	 A Gyedu, E K Nakua, E Otupiri, C Mock, P Donkor, 
B Ebel. Incidence, characteristics and risk factors 
for household and neighbourhood injury among 
young children in semiurban Ghana: a population-
based household survey. BMJ injury prevention. 
2014.

24.	 A. Wolde, K. Abdella, E. Ahmed , F. Tsegaye, O. A. 
Babaniyi, O. Kobusingye, et al. Pattern of Injuries 
in Addis Ababa, Ethiopia: A One-year Descriptive 
Study. East and Central African Journal of Surgery 
2011.

25.	 A Celis, Z Gomez, A Martinez-Sotomayor, L 
Arcila, Villaseñor M. Family characteristics and 
pedestrian injury risk in Mexican children. Injury 
Prevention   2003;9:58-61.

26.	 Phyllis F Agran, Diane G Winn, Craig L Anderson, 
Valle CD. Family, social, and cultural factors in 
pedestrian injuries among Hispanic children. bmj 
Injury Prevention 1998;4:188-93.

27.	 Carlos HO. Prevalence and Determinants of Fall-
Related Injuries among Older Adults in Ecuador. 
Current Gerontology and Geriatrics Research. 
2014;2014.

28.	 Jennifer SW, Paul K, Heather H, Tristan OD, Karl 



214       Indian Journal of Public Health Research & Development, December 2020, Vol. 11, No. 12

P, Alfred Y, et al. Prevalence, risk factors and 
disability associated with fall-related injury in older 
adults in low- and middle-incomecountries: results 
from the WHO Study on global AGEing and adult 
health (SAGE). BMC Medicine 2015;13(147).

29.	 J. K. Trivedi, Himanshu S, Mohan D. Psychological 
Aspects of Widowhood and Divorce. Mens Sana 
Monographs. 2009;7(1):37–49.

30.	 Barbara AM, Sophie K. Mothers’ Home-Safety 
Practices for Preventing Six Types of Childhood 
Injuries: What Do They Do, and Why? Journal of 
Pediatric Psychology 2004;29(4):285–97.

31.	 Bewket T, Berhanu B, Degefaye Z, Yeshaneh S, Elni 
T, Berihun A. Factors associated with unintentional 

injury among the paediatric age population in the 
hospitals of Amhara National Regional State, 
Ethiopia. African Journal of Emergency Medicine 
2017;7(2017):S55-S9.

32.	 Sally El T, Safa A, Odd M, Ivar H, Graziella VdB. 
Injuries in Khartoum state, the Sudan: a household 
survey of incidence and risk factors. International 
Journal of Injury Control and Safety Promotion. 
2013;2(21):144-53.

33.	 Gladwell KG, Christine  N, Wilfred M, Ann K, 
Scholastica O, Loise N, et al. Prevalence and 
predictors of injuries in Kenya: findings from 
the national STEPs survey. BMC public health. 
2018;18(1222).


