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Abstract
Background: Injuries are becoming a major health problem in developing countries. Few
population based studies have been carried out in African countries. We examined the pattern of
nonfatal injuries and associated risk factors in an urban and rural setting of Tanzania.

Methods: A population-based household survey was conducted in 2002. Participants were
selected by cluster sampling. A total of 8,188 urban and 7,035 rural residents of all ages participated
in the survey. All injuries reported among all household members in the year preceding the
interview and resulting in one or more days of restricted activity were included in the analyis.

Results: A total of 206 (2.5%) and 303 (4.3%) persons reported to have been injured in the urban
and rural area respectively. Although the overall incidence was higher in the rural area, the
incidence of major injuries (≥ 30 disability days) was similar in both areas. Males were at a higher
risk of having an injury than females. Rural residents were more likely to experience injuries due
to falls (OR = 1.6; 95% CI = 1.1 – 2.3) and cuts (OR = 4.3; 95% CI = 3.0 – 6.2) but had a lower risk
of transport injuries. The most common causes of injury in the urban area were transport injuries
and falls. In the rural area, cuts and stabs, of which two thirds were related to agriculture, formed
the most common cause. Age was an important risk factor for certain types of injuries. Poverty
levels were not significantly associated with experiencing a nonfatal injury.

Conclusion: The patterns of injury differ in urban and rural areas partly as a reflection of
livelihoods and infrastructure. Rural residents are at a higher overall injury risk than urban
residents. This may be important in the development of injury prevention strategies.

Background
Injuries have been recognised as a major public health
problem in both developed and less developed countries

[1]. It is generally acknowledged that this problem is
growing rapidly in sub-Saharan Africa [2]. Studies in Tan-
zania show that injuries are an important cause of death
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among adults [3], and accounted for 12% of all admis-
sions at the national hospital in the country's largest city
[4].

Studies on the magnitude of injuries and the groups at
risk, have been conducted world-wide, and especially in
developed countries. Hospital based studies, which are
commonly reported from developing countries, presuma-
bly provide a representative picture of the prevalence and
incidence of serious injury, but only a partial picture of
the circumstances in which injuries occur. Given the lim-
ited access to hospital care in poor countries, however,
data based on health facility data are not likely to be rep-
resentative. In contrast, population-based studies are
costly and rarely carried out particularly on topics such as
injury, which are not high on the public health agenda in
developing countries at present.

Several studies have been conducted in high-income
countries to examine factors associated with injury mor-
bidity [5-7]. In developing countries, a number of popu-
lation-based studies on nonfatal injuries have been done
[8-14]. In order to understand the circumstances and risk
factors associated with nonfatal injuries, we conducted a
community-based study in an urban and a rural location
of Tanzania. We describe injury patterns in both settings.
We also investigate demographic and socioeconomic fac-
tors associated with nonfatal injuries.

Methods
Study area
The survey was conducted in Dar es Salaam city (an urban
area) and Hai District (a rural area). These areas are part
of a health and demographic surveillance system carried
out by the Adult Morbidity and Mortality Project (AMMP)
in six districts in Tanzania from 1992 to 2004. One aim of
the project was to measure rates and causes of morbidity
and mortality. At the time this investigation was carried
out, the areas were being prospectively monitored
through repeated censuses to ascertain the resident popu-
lation at risk. Deaths were recorded through an active
reporting system and probable cause of death determined
by a validated verbal autopsy [15,16].

Dar es Salaam city lies on the east coast of Tanzania. The
AMMP demographic surveillance population was situated
in two of the city's three municipalities. These areas con-
tained 8 'branches' (an urban administrative unit) and
covered 63,330 persons in 15,269 households living in
urban and peri-urban neighbourhoods. Hai District lies
on the South-Western slopes of Mount Kilimanjaro in
Northern Tanzania. The AMMP demographic surveillance
area in Hai covered 51 out of 61 villages in the district and
around 62% of the total district population (159,906 per-
sons in 40,238 households). Agriculture, livestock keep-

ing and commercial mining are the main economic
activities there. Details of the study population have been
described elsewhere [15,16].

Sampling procedure
In the urban surveillance area, an initial cluster sample of
500 households was randomly selected. Because initial
data collection yielded fewer injuries than expected in the
first two enumeration areas, the sample size was increased
to 2,000 households with the difference made up of
households selected at random from the remaining six
surveillance branches. Thus, the final sample under-repre-
sented the first two branches. Information was sought on
all individuals residing in the selected households. A two-
stage cluster sampling method was adopted in selecting
the rural sample. In the first stage, using existing AMMP
data on mortality and poverty, six out of 51 villages were
selected to represent different levels of socio-economic
status and injury mortality. A random sample of 2,000
households was obtained from the selected villages in the
second stage. All individuals in the selected households
were included in the survey.

Ethical clearance and informed consent
Ethical clearance for this study was given by the Tanzania
Commission for Science and Technology and the
Regional Committee for Medical Research Ethics in Nor-
way. Informed verbal consent was sought from each fam-
ily. For children below age 15, parents or guardians were
interviewed; for adolescents aged 15 to 18, consent was
obtained from both the parent and the child.

Data collection
The survey tool was translated into Swahili, back trans-
lated into English, and pre-tested before use in the field.
Two questionnaires were used in the study. Questionnaire
1 was a screening form used to identify whether a house-
hold member had an injury in the past one year that
resulted in losing one or more days of 'normal' activity
(e.g. not being able to work or go to school). The head of
household or any other responsible person was inter-
viewed to obtain information about the household mem-
bers. Variables included were age, sex, relationship to
head of household, level of education, religion, marital
status and occupation.

Questionnaire 2 was used to record the circumstances in
which the injury occurred. Some of the variables included
were: month and year when the injury occurred; cause of
the injury; place of occurrence; activity at time of injury;
length of disability; and health facility use. Efforts were
made to interview the injured person if an adult, other-
wise we interviewed an informed member of the injured
person's household. The number of days with restricted
activity (disability days) was considered as a measure of
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severity of injury. Poverty was assessed at the household
level using data from the 2000–2001 National Household
Budget Survey and variables from AMMP data. The meas-
ure of poverty used was a predicted value of monthly con-
sumption expenditure per adult equivalent for each
household included in the study [17,18].

Statistical analysis
Data analysis was done using STATA (version 7). Bivariate
analyses were performed by cross tabulations and the chi-
squared test was used to test for homogeneity. In the case
of multiple injuries, the most recent injury episode was
considered in all the analysis. Multiple logistic regression
was used to examine the influence of socio-demographic
and socio-economic factors on the risk of being injured,
controlling for potential confounding variables. Odds
ratios are reported with 95% confidence intervals. Tests
for trend in associations over groups defined by other fac-
tors were performed where appropriate.

Preliminary analysis indicated that a long recall period
underestimated annual injury rates, with the effect being
greater for injuries resulting in <30 disability days while
the rates for injuries resulting in 30 or more disability days
were quite stable[19]. We therefore categorized severity of
injury as 'minor' if resulting in less than 30 days of lost
activity and 'major' if resulting in 30 or more days of lost
activity. This kind of categorization has also been used in

the Ghana study [13]. The category for major injuries is
less likely to include actual minor injuries, and therefore
constitutes a well-defined small group. However, the cat-
egory for minor injuries might include some injuries that
were actually severe. About 37 (7.3%) individuals who
sustained an injury reported between 15 and 21 disability
days, with only 3 reporting 22 to 29 days of restricted
activity. Poverty quintiles were classified as most poor,
very poor, poor, less poor, or least poor in terms of socio-
economic status. Adjustment for clustering was performed
with standard STATA commands for analysis of survey
data.

Results
Data were gathered on a total of 15,223 individuals resid-
ing in 3,653 households. The urban sample included
8,188 individuals while the rural sample included 7,035
persons. The response rates were 89% and 92% for the
urban and rural areas respectively. The rural sample had a
larger proportion of individuals aged 44 years and above
(24%) compared to the urban area (11%). This was com-
parable to national averages as reported by the 2002
national census in Hai (17%) and Dar es Salaam
(10%)[20]. Educational status was higher in the urban
area.

Table 1: Cause of nonfatal injury by sex in the urban and rural areas

Cause of injury Total Males Females

No. % No. % No. %

Urban (Dar es Salaam)
Total 206 100 136 100 70 100
Transport injuries 68 33.0 43 31.6 25 35.7
Falls 56 27.2 35 25.7 21 30.0
Cuts/stabs 38 18.5 26 19.1 12 17.1
Burn 12 5.8 6 4.4 6 8.5
Struck by object 12 5.8 10 7.4 2 2.9
Animal bites 4 1.9 3 2.2 1 1.4
Assault 7 3.4 4 2.9 3 4.3
Other 9 4.4 9 6.7 0 0

Rural (Hai)
Total 303 100 177 100 126 100
Transport injuries 23 7.6 22 12.4 1 0.8
Falls 83 27.4 49 27.7 34 26.9
Cuts/stabs 149 49.2 77 43.5 72 57.1
Burns 18 5.9 8 4.5 10 7.9
Struck by object 11 3.6 11 6.2 0 0.0
Animal bites 6 1.9 4 2.3 2 1.6
Assault 3 0.9 3 1.7 0 0
Other 10 3.3 9 5.1 1 0.8
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1a: Cause of injury by age in Dar es Salaam (urban area)Figure 1
1a: Cause of injury by age in Dar es Salaam (urban area) 1b: Cause of injury by age in Hai (rural area)
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Of the total sample, 509 persons reported to have sus-
tained an injury in the past one year preceding the survey,
representing an injury incidence of 32.7 per 1,000 persons
per year (95% CI= 29.9 – 35.7). The incidence for all,
minor and major injuries was 24.5, 16.4 and 8.1 per 1,000
persons per year for Dar es Salaam, and 42.5, 32.8 and 9.7
for Hai district. The mean age of the injured was 27.6 years
(standard deviation 20) and 62% were males. Almost all
injuries were unintentional (96%). On average, 14 days of
normal activity were lost per person because of an injury.

In Dar es Salaam, the most common cause of injury
reported in both males and females was transport injuries,
followed by falls and cuts (Table 1). In Hai, cuts ranked
first, followed by falls and transport injuries. The propor-
tion of individuals who sustained transport injuries in the
urban area was four times higher than in the rural area
(33.0% vs 7.6% respectively; p < 0.001). Cuts and stabs
accounted for 49% of the injuries in Hai compared to only
18% in Dar es Salaam (p < 0.001). There was no statistical
difference in the distribution of injury categories between
males and females in the urban area (p = 0.37). In the
rural area, males and females differed with respect to the
most common causes of injuries (p < 0.001), with trans-
port injuries experienced almost exclusively by males, and
cuts being more frequent in females.

As expected, the cause of injury varied by age (Figure 1).
In the urban area, transport injuries were most common
among adults aged 15 years and above while burns were
common among children under 5 years. Cuts and stabs

ranked second as a cause of injury among the 5 to 14 year
olds. In Hai, cuts were the commonest cause of injury in
all age groups except among 0–4 year olds where burns
and falls were most frequent.

Major injuries accounted for 33% and 23% of all injuries
in Dar es Salaam and Hai respectively (Table 2). The per-
centage of transport injuries resulting in a major injury
was 41% and 30% in the urban and rural areas respec-
tively. Of cuts or stabs in the rural area, 13% were major
whilst in the urban area, 21% of the cuts were major. More
than one third of the falls were categorised as major inju-
ries in both areas.

After controlling for age, sex and education, persons resid-
ing in Hai were 1.7 times as likely to have had an injury in
the past one year as compared to those residing in Dar es
Salaam (Table 3). Males had a higher risk of being injured
than females. Those with primary education only had an
increased risk of having an injury compared to their coun-
terparts who had no formal education. Children aged 5 to
14 had slightly higher odds of sustaining a minor injury
compared to adults, while for major injuries adults aged
45 years and above were at an increased risk (p < 0.01
comparing trends with age for minor and major injuries).
After adjusting for age, sex, education and area, there was
no significant association between poverty and risk of
nonfatal injury. Male sex turned out to be the only signif-
icant risk factor for major injuries.

Table 2: Major injuries as a percentage of all injuries (≥ 30 disability days) by cause and sex in the urban and rural areas

Cause of injury No. of all injuries Both sexes Males Females

Percent of major injuries

Dar es Salaam (Urban)
Total 206 33.0 28.7 41.4
Transport injuries 68 41.2 34.9 52.0
Falls 56 35.7 28.6 47.6
Cuts/stabs 38 21.1 23.1 16.7
Burn 12 33.3 16.7 50.0
Struck by object 12 33.3 30.0 50.0
Other 20 20.0 30.8 0

Hai (Rural)
Total 303 22.8 23.7 21.4
Transport injuries 23 30.4 27.3 100.0
Falls 83 38.6 36.7 41.2
Cuts/stabs 149 12.8 13.0 12.5
Burns 18 16.7 25.0 10.0
Struck by object 11 45.5 45.5 0
Other 19 15.8 10.0 28.6
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We investigated associations between different factors and
some of the most frequent causes of injury (Table 4).
Rural residents were significantly less likely to have trans-
port injuries compared to urban dwellers (OR = 0.39;
95% CI 0.23 – 0.66). Children aged between 5 and 14
years were less likely to sustain transport injuries com-
pared to adults aged 15–44 years. Males had a signifi-
cantly increased risk of having transport injuries
compared to females. However, household consumption
expenditure was not associated with risk of transport inju-

ries. In the rural area, the commonest type of transport
involved was bicycle (52%) while in the urban area cars
and trucks (46%) and commercial buses (22%) were fre-
quently involved (Table 5). In Dar es Salaam, 41% of
those involved in transport injuries were pedestrians who
were struck by motor vehicles or bicycles, whereas in Hai,
the largest proportion of those with a transport injury
were vehicle occupants (52%) followed by cyclists (35%).

Table 3: Adjusted odds ratios (OR) for all, minor (<30 disability days) and major (≥ 30 disability days) injuries by demographic and 
socio-economic factors

Factors Total All injuries Major injuries Minor injuries

Sample No. ORa (95% CI) No. ORa (95% CI) No. ORa (95% CI)

Area
Dar es Salaam (Urban) 8188 206 1.0 68 1.0 138 1.0
Hai (Rural) 7035 303 1.66 (1.37 –

2.02)
69 1.09 (0.75 –

1.58)
234 1.94 (1.54 –

2.44)
p < 0.001 p = 0.65 p < 0.001

Age*
0–4 1720 49 1.28 (0.83 –

1.99)
13 0.85 (0.38 –

1.91)
36 1.53 (0.91 –

2.57)
5–14 3711 140 1.23 (0.98 –

1.56)
29 0.88 (0.56 –

1.40)
111 1.37 (1.04 –

1.79)
15–44 7140 212 1.0 59 1.0 153 1.0
45+ 2651 108 1.25 (0.97 –

1.59)
36 1.57 (0.99 –

2.47)
72 1.12 (0.84 –

1.50)
p = 0.20 p = 0.10 p = 0.11

Sex
Females 7844 196 1.0 56 1.0 140 1.0
Males 7379 313 1.75 (1.46 –

2.12)
81 1.57 (1.11 –

2.21)
232 1.81 (1.46 –

2.25)
p < 0.001 p < 0.01 p < 0.001

Education**
None 3546 97 1.0 30 1.0 67 1.0
Primary 9674 362 1.50 (1.09 –

2.06)
92 1.02 (0.59 –

1.74)
270 1.77 (1.21 –

2.59)
Secondary+ 2001 50 1.18 (0.77 –

1.82)
15 0.79 (0.37 –

1.71)
35 1.41 (0.84 –

2.36)
p = 0.01 p = 0.67 p < 0.01

Poverty quintiles (n 
= 12320)***
1 (Most poor) 2471 95 1.13 (0.82 –

1.56)
22 1.05 (0.56 –

1.96)
73 1.15 (0.80 –

1.66)
2 2462 78 0.92 (0.66 –

1.29)
21 1.01 (0.52 –

1.97)
57 0.89 (0.61 –

1.32)
3 2466 81 0.96 (0.69 –

1.32)
23 1.11 (0.61 –

2.01)
58 0.91 (0.62 –

1.32)
4 2462 72 0.86 (0.61 –

1.22)
25 1.24 (0.67 –

2.29)
47 0.74 (0.49 –

1.12)
5 (Least poor) 2459 83 1.0 20 1.0 63 1.0

p = 0.49 p = 0.96 p = 0.19

* 1 missing subject, ** 2 missing subjects
aAdjusted odds ratios from logistic regression models that included all variables in table except poverty
*** Adjusted for age, sex, area and education
p-value for test of heterogeneity
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Our results show that rural residents were 1.6 times as
likely as urban dwellers to experience a fall resulting in an
injury. Falls were more likely in children aged below 15
years and adults 45 years and above (Table 4). They were

reported to occur mainly in and around homes in the
urban area (Table 6). In the rural area, outside home, on
the roads and farms were reported to be the most frequent
places of occurrence for falls.

Table 4 shows that rural inhabitants had a four fold risk of
experiencing injuries due to cuts or stabs compared to
urban residents (OR = 4.27; 95% CI = 2.96 – 6.15). It was
noted that 68% (102/149) of injuries due to cuts in the
rural area were related to agricultural activities, of which
81% occurred in adults aged 15 years and above. The farm
and outside homes were where the injuries occurred most
(Table 6). In the rural area, about 50% of children aged 5–
14 years were injured when working on farms or around
their homes and one third of the injuries were related to
play. In the urban area, most (70%) of the children aged
5–14 years were injured while playing.

Burns accounted for about 6% (30/509) of all injuries in
both areas. Children aged less than five years were 8 times

Table 4: Adjusted odds ratios (OR) for transport injuries, falls and cuts or stabs by demographic and socio-economic factors

Factors Total Sample Transport injuries Falls Cuts/stabs

No. OR (95% CI)a No. OR (95% CI)a No. OR (95% CI)a

Area
Dar es Salaam (Urban) 8188 68 1.0 56 1.0 38 1.0
Hai (Rural) 7035 23 0.39 (0.23 – 0.66) 83 1.56 (1.09 – 2.25) 149 4.27 (2.96 – 6.15)

p < 0.001 p = 0.01 p < 0.001
Age*
0–4 1720 5 0.52 (0.14 – 1.97) 15 2.21 (0.98 – 4.98) 5 0.35 (0.12 – 0.99)
5–14 3711 8 0.28 (0.13 – 0.63) 51 2.44 (1.58 – 3.79) 54 1.12 (0.77 – 1.62)
15–44 7140 60 1.0 41 1.0 80 1.0
45+ 2651 18 1.01 (0.56 – 1.83) 32 1.98 (1.22 – 3.21) 48 1.19 (0.82 – 1.74)

p < 0.01 p < 0.001 p = 0.07
Sex
Females 7844 26 1.0 55 1.0 84 1.0
Males 7379 65 2.66 (1.64 – 4.29) 84 1.62 (1.14 – 2.30) 103 1.38 (1.03 – 1.85)

p < 0.001 p < 0.01 p = 0.03
Education**
None 3546 10 1.0 30 1.0 23 1.0
Primary 9674 67 1.76 (0.63 – 4.93) 96 1.56 (0.90 – 2.69) 151 1.61 (0.98 – 2.66)
Secondary+ 2001 14 1.10 (0.34 – 3.56) 13 1.50 (0.67 – 3.38) 13 1.03 (0.48 – 2.21)

p = 0.15 p = 0.27 p = 0.05
Poverty quintiles (n = 12320)***
1 (Most poor) 2471 15 1.18 (0.56 – 2.49) 19 0.67 (0.36 – 1.22) 41 1.36 (0.81 – 2.28)
2 2462 12 0.90 (0.41 – 2.01) 24 0.85 (0.48 – 1.51) 35 1.14 (0.68 – 1.91)
3 2466 12 0.93 (0.43 – 2.01) 24 0.84 (0.48 – 1.49) 27 0.87 (0.51 – 1.48)
4 2462 13 0.99 (0.47 – 2.11) 21 0.76 (0.41 – 1.39) 26 0.86 (0.50 – 1.50)
5 (Least poor) 2459 14 1.0 27 1.0 30 1.0

p = 0.96 p = 0.74 p = 0.31

* 1 missing subject, ** 2 missing subjects
aAdjusted odds ratios from logistic regression models that included all variables in table except poverty
*** Adjusted for age, sex, area and education
p-value for test of heterogeneity

Table 5: Vehicles involved in crashes causing traffic injuries in the 
urban and rural area

Type of vehicle Dar es Salaam (n = 68) Hai (n = 23)
% %

Car/truck 46 26
Bus 22 9
Bicycle 16 52
Motorcycle 13 4
Train 3 -
Cart - 9
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as likely to sustain injuries due to burns as adults aged 15
to 44 years (OR = 8.58; 95% CI = 1.73 – 42.5). Although
the magnitude of association appears to be large, the
estimate was based on small numbers (16 and 5 injuries
respectively; table not shown).

Discussion
In this study, we found major differences between urban
and rural residents with respect to cause and severity of
injury and the circumstances in which they occurred. This
has great implications in setting priorities when planning
for intervention strategies.

Transport injuries formed the most common injury cate-
gory in the urban area. The low risk of transport injury in
the rural areas is probably a reflection of the relatively
lower level of motorization in this mainly agricultural
area. However, they will often have more serious conse-
quences than other types of injury. A number of studies
have reported similar findings. In a study from Pakistan,
farmers were found to be at a lower risk of traffic injury
than labourers and vendors [11]. A study from Bangla-
desh found a low incidence of traffic injury in a rural pop-
ulation [14]. Our data revealed that in the rural area,
bicycle injuries predominated while in the urban area
motorized vehicles accounted for a large proportion of
transport injuries. Bicycles play a very important role in
rural areas of Tanzania as a means of transport. In the
urban area, most of the transport injury victims were pas-
sengers on public transport and pedestrians. Previous
studies from developing countries have also reported the
dominance of pedestrians, passengers of commercial
vehicles and cyclists as vulnerable road users to transport
injuries [10,11,21]. A hospital-based study conducted in
an urban area in Tanzania reported that 42% of those sub-
jected to transport injuries were pedestrians [4]. Strategies

for prevention of transport-related injuries should take
into account the local patterns.

Cuts and stabs by instruments such as axes and machetes
constituted the most frequent injury category in the rural
area, which is due to the fact that rural residents engage in
agricultural activities using unprotected equipment. Cuts
and stabs also contributed significantly among children
aged 5 to 14 years with farm work being the common
activity in the rural setting while play was the main con-
tributing factor in the urban area. As emphasized in other
studies, there is a need for safe space for play among chil-
dren. In addition, the issue of a working child in develop-
ing countries like Tanzania needs to be addressed.

Falls were also a significant contributor among young
children and older adults. A better understanding of the
circumstances in which falls occur would assist in plan-
ning for fall-prevention programmes in Tanzania. Injuries
due to accidental poisoning were infrequently reported in
both areas and hence grouped under 'others'. It is possible
that people were not comfortable reporting such events.
In addition, near drowning did not feature among the
causes of nonfatal injuries although the urban area has a
port.

Except for transport injuries which were the commonest
cause of fatal and nonfatal injuries in the same surveil-
lance areas, the distribution of nonfatal injuries differed
essentially from those of fatal injuries reported for 1992–
1998 in the same surveillance areas [22]. In addition to
transport injuries, the commonest causes of injury death
were suicide, assault, accidental poisoning and drowning
while the main causes of nonfatal injuries were falls, cuts
and burns in these settings.

Table 6: Place of injury by area and cause

Place of injury All injuries Falls Cuts

Urban (n = 206) Rural (n = 303) Urban (n = 56) Rural (n = 83) Urban (n = 38) Rural (n = 149)
% % % % % %

Home
Inside 16.9 12.5 23.2 6.0 13.2 8.1
Outside 24.3 24.8 41.1 31.3 39.5 24.8

Workplace/factory 8.3 2.3 3.6 3.6 23.7 1.3
Farm 0 33.3 0 22.9 0 53.0
On the road 38.8 19.5 5.4 25.3 15.8 6.7
Recreation area 
including sports

9.7 1.9 21.4 2.4 7.9 1.3

School 1.9 4.6 5.4 8.4 0 4.0
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A significant risk factor for injury turned out to be the
place of residence. The likelihood of self reported injury
was 66% higher for rural residents compared to urban res-
idents. Similar findings have been reported from other
studies [13,23]. However, a study from Uganda found a
high incidence of injury in the urban setting [12]. For
severe injuries, we observed similar rates in the urban and
rural areas. The main explanation is that transport injuries
are more common and more severe in the urban areas
whereas cuts and stabs are less common but more severe
than in the rural area.

Age is an important risk factor for many injuries but its
influence varies between specific injury groups. Our find-
ings show that adults aged 15–44 years are at a high risk
of transport injuries. This has great economic impact since
these are people in their most productive years and the
injuries impose a considerable burden on their families
and the society as a whole. Children below 15 years were
at greater risk of injuries due to falls. This may be due to
high risk environments such as lack of proper play facili-
ties. This is in keeping with studies from other developing
countries whereby falls among children have been
reported to be a common cause of injury seen in hospitals
[24]. As expected, males were found to have an increased
overall risk of injury which was more pronounced for
transport injuries. A possible explanation may be that
men spend more time on the roads than females and
therefore they are more prone to high risk behaviours or
unsafe road practices [25].

Socio-economic status has been documented to be an
important determinant of injury, although the effect
depends on the socio-economic indicator considered, the
cause and severity of injury [7]. We found no significant
relationship between income poverty and nonfatal inju-
ries. This is consistent with findings from other studies
[26,27]. Persons with primary education were at a greater
risk of injuries than those with no formal education. This
finding conforms to results from a previous study done in
India [28].

The findings of this study are subject to a number of lim-
itations. The information is based on self-reported data
elicited through interviews, which is subject to recall bias
[19,29]. A 12 month recall period was used in this study
in order to include as many injuries as possible. Although
long recall periods underestimate injury rates, they can be
useful in investigating associations between injuries and
different risk factors. Initial multiple logistic regression
analysis was done using injuries reported in the three
months prior to the interview only. We found that the pat-
tern of the associations was similar to that based on all
injuries except for area of residence where the size of the
effect was stronger when a short recall period was used

(results not shown). Other studies have demonstrated
that relative risks are not affected when a long recall
period is employed [30]. In a previous report, we found
that memory decay was greater in the rural area than in
the urban area [19]. Therefore, the actual difference in
rates between the urban and rural area may have been
underestimated.

Intentional injuries such as assaults and domestic vio-
lence are probably underreported since they would not be
adequately captured in such a survey. This may lead to
injury rates being underestimated. In this study, a clinical
injury severity assessment was not possible. Disability
days were used instead as a measure of severity of injury.
One should be careful in generalizing the findings to
other urban and rural settings of the country. Dar es
Salaam is in many ways different from other urban areas
of Tanzania and Hai is a relatively wealthy rural area. Fur-
thermore, it might be difficult to generalize the findings to
the surveillance areas due to the selection process that was
employed. However, from our knowledge of the areas, we
see no obvious reasons indicating that our samples
should be very different from the urban and rural surveil-
lance areas. Despite its limitations, this study has gener-
ated information that could be useful for targeted
prevention at the local level.

Conclusions
This study, the first of its kind in Tanzania, describes the
patterns of nonfatal injuries and associated socio-demo-
graphic and socio-economic factors. It has attempted to
identify specific groups of individuals as having a greater
risk of experiencing certain types of injuries. This informa-
tion is important for raising the level of awareness among
policy makers and the public in general since the problem
of injury receives little attention in most of the developing
world including Tanzania. It is also useful in setting prior-
ities for cause-specific prevention strategies. More detailed
qualitative studies are required, however, on sensitive
events such as assault. A nationally representative sample
is also essential to measure the health burden due to non-
fatal injuries.
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