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Abstract

Background: Migration of people from rural to urban areas has led to the increase in demand for transportation
services in the cities. However, authorities have failed to cope with this problem in a consistently manner. This has led
to the increase in non-collision injuries among commuters. This study aimed at investigating the prevalence and risk
factors for non-collision injuries among commuters using public transport in Dar es Salaam, Tanzania.

Methods: A cross sectional study was conducted in Dar es Salaam involving 290 commuters from 7 bus routes
travelling to and from the city centre using public transport which are privately owned and commonly known as
“daladala”. Stratified random sampling was used to sample buses based on the passenger carrying capacity (i.e. 15-24,
25-34 and 35-45 passengers). Systematic random sampling was used to get a total of three commuters from each bus
for the interview.

Results: Lifetime prevalence of non-collision injuries was 71%, while these rates were 70 and 39% in the last 12 and
6 months, respectively. Commuters aged between 18 and 28 years experienced non-collision injuries the most (56%)
in the last 12 months. Most non-collision injuries occurred on weekdays in the evening from 5:00 pm to 10:00 pm.
Strong association was observed between the occurrence of non-collision injuries and commuting time between
5:00pm to 10:00 pm (adjusted OR=9.24; 95% Cl: 2.68-19.54); boarding and disembarking (adjusted OR=9.21; 95%
Cl:3.77-25.11) and scrambling during boarding (adjusted OR=5.03; 95% Cl: 2.51-21.32). The lower limbs (adjusted
OR=8.64; 95% Cl: 2.72-21.76) and the upper limbs (adjusted OR=13.55; 95% Cl: 5.32-33.21) were the most affected
body parts.

Conclusions: This study has demonstrated high prevalence of non-collision injuries among commuters using public
transport in Dar es Salaam. Travelling in the evening between 5:00 pm to 10:00 pm on the weekdays, boarding and
disembarking especially when scrambling for the bus during boarding, overcrowding in the bus especially when the
bus is already full with no seats available are the major risk factors for non-collision injuries.
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Background

Commuters using public transport in urban areas
experience different challenges such as non-collision
injuries, discomfort, overcrowding and stress while
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unintentional injuries, non-collision injuries occur as
a result of an interaction between several factors [2].
These include individual factors (such as scrambling
during boarding); situational factors (such as over-
crowding or time of day/week) and institutional factors.
Institutional factors relate to lack of enforcement for
good driving standards, and bus interior settings such
as higher kerb height, slippery floor and unsafe interior
following modification for use as commercial vehicles
with no standardized safety guidelines [3]. Institu-
tional factors also include investment in public trans-
port infrastructures, urban planning as well as policies
related to urban planning to public transport, however,
these are beyond scope of this study. In a nutshell, non-
collision injuries experienced by commuters are in fact
unintended consequences of using public transport.

Globally, several studies have been conducted on
non-collision injuries among commuters using public
transport. A prevalence of 58 and 64% for non-collision
injuries was reported in different studies in Israel and
United Kingdom, respectively [4—6]. Most body parts
injured include head, chest, upper and lower limbs [7].
In Africa, studies indicate that non-collision injuries are
common among commuters above the age of 60years
and mostly occur on weekdays [4]. Furthermore, in South
Africa, commuters travelling using public buses experi-
ence mostly minor injuries, on average, in non-collision
incidences compared to collision incidences where most
injuries are serious. In Tanzania, studies on non-colli-
sion injuries with minor severity levels among women
reported a prevalence of 46% [8]. In a nutshell, women
had a higher risk of experiencing non-collision injuries
when using public transport compared to men. Although
the study reports the non-collision injuries prevalence for
both males and females, it does not explicitly character-
ise the injuries by the body parts affected. An assessment
of public transport in Dar es Salaam, Tanzania revealed
failure of regulatory authorities to manage physical bus
stand infrastructures and inability enforce regulations
were a major pre-disposing factor for injuries among
commuters [9].

In Tanzania, Land Transport Regulatory Author-
ity (LATRA), formerly Surface and Marine Transport
Regulatory Authority (SUMATRA) under the Ministry
of Transport and Communication, is tasked to oversee,
manage and regulate public transportation in the coun-
try [10]. Low capacity to enforce compliance and lack of
coordinated efforts with other institutions such as Tanza-
nia Road Agency (TANROADS) and Dar es Salaam city
council have been identified as among the factors that
exacerbate poor public transport in Dar es Salaam and
consequently the increase in the incidence of non-colli-
sion injuries [10].
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Given the fact that most non-collision injuries that
occur in Dar es Salaam are underreported and gener-
ally considered individual matters, the study aimed at
investigating prevalence of non-collision injuries among
commuters, their characterization and associated factors
such as age, gender, commuting time, overcrowding lev-
els, injury mechanisms and commuters’ body position at
the time of injury.

Methods

This cross-sectional study was conducted in Dar es
Salaam region in Tanzania. The region has five districts
namely Kinondoni, Ilala, Temeke, Ubungo and Kigam-
boni. Commuters travelling in public buses from Kinon-
doni, Ilala, Temeke and Ubungo heading to and from
the city centre were selected to participate in the study
because of their high risk of sustaining non-collision
injuries. Such high risk is mainly a result of the limited
number of buses against the demand which makes com-
muters more likely to scramble during boarding the bus.
The dependent variable of this study was whether a com-
muter had experienced a non-collision injury or not [11].
Independent variables included injury time period, bus
carrying capacity, injury causation, type of body part
injured and injury severity which were defined accord-
ing to Kirk et al. [5]. This classification categorizes slight
injuries as the ones that require no form of medical treat-
ment or can be ignored, and serious injuries as the ones
that involve obligatory medical treatment such as frac-
tures, severe cuts as well as fatal injuries in which death
might occur within 40days of the injury. Age and gender
were the confounding variables which were controlled for
in multiple logistic regression models.

Sampling

The study was conducted from June to September 2020.
The study adopted a multistage sampling procedure to
select bus routes, buses and commuters. The bus passen-
ger carrying capacity according to SUMATRA (i.e. 15-24,
25-34 and 35-45 passengers) served as strata for each of
the routes selected.

The study used probability sampling procedure for the
proportion of non-collision injuries. The calculation of
the sample size for a proportion (Z*p(1-p)/E?) of non-
crash injuries among passengers (p =64%) was adopted
based on Kirk et al. [5]. This population category was
selected by using a formula adopted from Israel [12],
where 95% indicates a confidence level (Z) and 6% mar-
gin of error (E). The response rate of 85% indicated a
sample size of 290 participants. The current study how-
ever is inclusive as it covers both men and women.

By using a systematic sampling approach, every third
bus in a waiting queue for the given route in a major
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bus station was selected. Commuters’ participation was
purely voluntary. They were selected by using systematic
random sampling technique, where every fifth commuter
to board the bus was requested to take part in the study.
To avoid recruiting commuters with no experience with
public transport, the study was restricted to commuters
who are frequent users of public transport for at least a
year. Both drivers and commuters were informed about
the purpose of the study and their consent was requested.
The selected major bus stations with buses operating to
and from the city centre included Ubungo (i.e. Simu-
2000), Kimara, Mbezi, Makumbusho, Mbagala, Tabata
and Gongolamboto.

Data collection

On board interviews with commuters were conducted
by using a structured questionnaire that was pre-tested
with commuters of Gongolamboto to Mbagala route. As
such, this route was not part of the study. Pretesting of
the tools was done to ensure the validity and reliability of
the collected data. The questionnaire was used to gather
information about socio-demographic characteristics,
non-collision injuries experiences when using public
transport, and other associated details about injury tim-
ing and mechanism of the injury. The questionnaire was
divided into three parts. The first part addressed demo-
graphic information such as gender, age, place of origin
and occupation. The second part addressed the non-
collision injuries prevalence, characterization such as
injury frequency and body part injured and other asso-
ciated risk factors. The last part addressed the commut-
ers perspective of measures for mitigating the problem.
The questionnaire was prepared in English language,
translated to Swahili and the response were translated to
English. Prior to data collection, research assistants were
trained and familiarized with the study objectives and the
data collection tools. In each bus, three commuters were
interviewed using a smart phone with android applica-
tion (Kobo Collect) and hence allowing for some privacy
and avoiding unnecessary distractions to other passen-
gers. During consenting, participants were asked if they
were comfortable responding to questions in a bus with
other passengers and agreed to that process. The inter-
views were conducted in the morning and evening times
of weekdays and weekends in order to maximize sample
heterogeneity.

Statistical analyses

The data was analysed by using R-studio software ver-
sion 1.0.136 for both descriptive and inferential statis-
tical approaches. The study used inferential statistical
approaches namely chi-square test and logistic regres-
sion where p-values of less than 0.05 were considered
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statistically significant. The chi-square test was used to
show the relationship between non-collision injury and
independent categorical variables (i.e. injury time, bus
carrying capacity, injury causation, type of body part
injured and injury severity). Multiple logistic regression
models were used to determine factors which were asso-
ciated with non-collision injuries while correcting for
confounders (i.e. age and gender).

Results

Demographics characteristics of respondents

A total of 296 commuters were contacted and 290 par-
ticipated in the study. This gives a response rate of 98%.
The median age of respondents was 27years with IQR
ranging between 23 and 33 years. Most commuters were
males (64%). Majority of study participants had com-
pleted primary education (28%), secondary education
(25%) and the university (25%) (Table 1).

Non-collision injuries based on distribution of com-
muters from different bus routes in the study area are
comparable (Table 1) similar to results on buses with dif-
ferent passengers capacity where each contributed a third
of commuters in the study. Most commuters were from
Kinondoni district (37%) followed by Ilala district (27%).

Non-collision injury prevalence and characterization
Lifetime prevalence of non-collision injuries was 71%,
while these rates were 70 and 39% in the last 12 and
6 months, respectively (Table 2). In addition, majority of
commuters (97%) experienced between 1 to 4 non-colli-
sion injuries in the past 12 months.

Non-collision injuries characterization

Results indicate that, males experience non-collision
injuries the most (64%) compared to females (36%).
Furthermore, commuters aged between 18 and 28years
experienced non-collision injuries the most (56%) fol-
lowed by commuters aged between 29 and 39years (34%)
(Table 3). Most non-collision injuries were experienced
on weekdays (82%), during the evening time between
5:00pm-10:00pm (36%) followed by the morning hours
between 5:00am-10:00am (32%). Most non-collision
injuries occurred while commuters were in the standing
position (44%) and walking (37%). The most body parts
injured were upper limbs (36%) and lower limbs (32%).
On the other hand, those who boarded the bus while it
is full experienced the most non-collision injuries (66%)
with most occurred when scrambling (35%), board-
ing and disembarking (26%) (Table 3). The severity for
majority of non-collision injuries was slightly serious
with 33 and 17%, for the first and second injury, respec-
tively (Fig. 1).
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Table 1 Demographic characteristics of commuters

Characteristic Frequency (%)
Age (in years)
Years [median (IQR)] 27 (23-33)
18-28 160 (55)
29-39 96 (33)
40-50 28 (10)
51-61 602
Gender
Male 86 (64)
Female 104 (36)
Level of education
Incomplete primary education 4(1)
Completed primary education 78 (28)
Completed secondary education (form IV) 73 (25)
Completed secondary education (form VI) 12 (4)
Completed vocational training/Diploma 50(17)
University graduate 73 (25)
Route®
Gongolamboto 42 (15)
Kimara 41 (14)
Makumbusho 41 (14)
Mbagala 42(14)
Mbezi 42 (15)
Tabata 41 (14)
Ubungo 41 (14)
Bus passenger carrying capacity
25-34 96 (33)
35-45 95 (33)
46 and above 99 (34)
District
llala 84 (29)
Temeke 40 (14)
Kinondoni 106 (37)
Ubungo 39(13)
Kigamboni 10 (3)
Other® 12 (4)

? Include all buses routes heading to and from city center from the mentioned
areas

b Other: Morogoro Manispaa, Chalinze, Kigoma Mjini, Karatu, Arumeru, Muheza,
Simiyu and Bagamoyo

Relationship between non-collision injuries and risk
factors

This study shows strong statistical evidence for an
association between occurrence of non-collision inju-
ries among commuters with commuting time between
5:00pm and 10:00 pm (adjusted OR=9.24; 95% CI: 2.68-
19.54). Moreover, most non-collision injuries among
commuters occurred during boarding and disembark-
ing the bus (adjusted OR=9.21; 95%CI: 3.77-25.11)
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Table 2 Prevalence and frequencies of non-collision injuries
among commuters

Prevalence Period Prevalence (%)

Lifetime 71
Within 12 months 70
Within 6 months 39
Number of non-collision injuries Frequency (%)
1-2 163 (80)
3-4 35(17)
5 and above 6(3)
Total 204 (100)

especially when scrambling for the bus during boarding
(adjusted OR=5.03; 95% CI: 2.51-21.32). Lower limbs
(adjusted OR=8.64; 95%CI: 2.72 - 21.76) and upper
limbs (adjusted OR=13.55; 95%CI: 5.32-33.21) were the
most affected body parts during non-collision injuries
among commuters. Commuters were likely to experience
non-collision injuries at a standing (adjusted OR=4.84;
95% CI: 1.28-12.11) and walking (adjusted OR=4.78;
95% CI: 1.88-15.41) body position. Furthermore, com-
muters travelling on weekdays (adjusted OR=4.44; 95%
CI: 2.43-9.63) were more likely to experience non-colli-
sion injuries compared to commuters travelling on week-
ends. Lastly, with regards to overcrowding, commuters
boarding public buses when it is already full (adjusted
OR=3.79; 95% CI: 1.55-9.72) were more likely to expe-
rience non-collision injuries compared to other over-
crowding status (Table 3).

Discussion

The lifetime prevalence for non-collision injuries (71%)
reported in this study was higher than what was reported
by Bjornstig et al. [6], the only available previous study
to have reported lifetime prevalence other than annual
prevalence for these types of injuries among passengers
in public transport buses. This is also a pushback to sus-
tainable development goal 11 which emphasises on the
need to make cities safe, resilient and sustainable by the
year 2030 [13]. The annual prevalence for non-collision
injury (70%) was also higher compared to those reported
elsewhere [5-7]. This could be explained by the tendency
of people to normalize scrambling for the public trans-
port at boarding time [8]. Furthermore, the prevalence
of non-collision injuries within the last six-month period
(39%) is almost half the reported annual prevalence. The
possible explanation for the reduction in non-collision
injuries prevalence among commuters for 12 months and
6months is thought to be associated with new restric-
tions imposed by the Tanzania government to combat
spread of Covid-19 disease infections from March to June
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Table 3 Association between non-collision injuries occurrence and associated risk factors
Factor Frequency (%) COR (95% Cl) AOR (95% Cl)
Sex
Female 75 (36)
Male 129 (64) 0.87(0.51-1.48) 3.39(0.76-6.18)
Age (in years)
18-28 115 (56) Reference
29-39 69 (34) 0.87 (0.44-2.35) 3.55(045-6.66)
40-50 15 (8) 045 (0.19-1.04) 041 (0.11-2.58)
51-61 5() 1.76 (0.26- 4.75) 0.84 (0.15-4.5)
Bus carrying capacity
25-34 96 (33) Reference
35-45 95 (33) 0.55(0.28-1.05) 1.54 (0.37-3.19)
46 and above 99 (34) 2.87(0.67-6.03) 3.65(0.38-5.88)
Injury time
05:00am-10:00am 106 (32) Reference
11:00am-04:00 pm 100 (31) 0.88 (0.21-4.67) 0.59(0.15-3.32)
05:00 pm-10:00 pm 119 (36) 6.11(2.27-18.61.) 9.24 (2.68-19.54) *
11:00 pm-04:00am 2(1) 0.82(0.34-3.12) 147 (0.23-4.63)
Injury mechanism(n =426)¢
Poor driving skills 57 (13) Reference
Boarding and disembarking 110 (26) 6.36 (2.45-21.32) 9.21(3.77-25.11) **
Scrambling® 148 (35) 3.42(1.92-14.19) 5.03(2.51-21.32) **
Bus interior settings 111 (26) 743 (0.63-23.58) 4.07 (0.87-11.26)
Weekly time(n =390)¢
Weekends 71 (18) Reference
Weekdays 319 (82) 2.34(1.86-7.18) 4.44 (2.43-9.63)***
Body position(n =244)¢
Sitting 46 (19) Reference
Standing 108 (44) 8.22(3.01-22.92) 4.84(1.28-12.11)***
Walking 90 (37) 3.89(1.32-7.55) 4.78 (1.88-15.41)***
Overcrowding status(n =250)¢
Seats available 29(12) Reference
Standing room only 56 (22) 14.21 (0.32-22.76) 8.67 (0.46-15.31)
Already full when boarding 165 (66) 749 (2.22-18.32) 3.79(1.55-9.72)
Body part injured(n =431)¢
Stomach 16 (4) Reference
Face 25 (6) 1.19(0.11-4.39) 0.88 (0.25-4.61)
Lower limbs 138(32) 12.34(3.03-27.11) 8.64 (2.72-21.76)***
Head 60 (14) 244 (0.78-7.55) 1.15(0.41-5.72)
Neck 27 (6) 0.34(0.18-2.22) 0.86 (0.21-3.82)
Upper limbs 156 (36) 9.87 (4.72-29.45) 13.55(5.32-33.21)***
Chest 9(2) 0.33(0.13-3.29) 1.01 (0.38-5.76)

Each OR represents a separate unadjusted logistic regression model

Bolded figures indicate statistical significant results
COR Crude Odds Ratio, AOR Adjusted Odds Ratio

“The results include the responses from all four injuries frequencies reported in which each factor is mutually inclusive which results to a different total n value for

each factor

Adjusted for age and sex (confounders). *Scrambling during boarding means; non-collision injuries that occurred when a person was scrambling only

*Boarding and disembarking means; non-collision injuries that occurred when commuter is entering or stepping out of the bus without scrambling

p-value *<0.05; **<0.01; ***<0.001
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2020. During this period, all public transport buses on
transit were required to operate with seated passengers
only [14].

Social and economic factors with non-collision injuries

In the study, the annual prevalence of non-collision inju-
ries was higher for males (64%) compared to females
commuters (36%), contrary to the previous Tanzanian
study [9]. In addition, studies suggest that males have a
highest injury tolerance limit compared to females which
suggest taking more risks like scrambling during board-
ing the bus could be the possible reason for the observed
differences in the prevalence rates of non-collision inju-
ries between them [5] Interestingly, this was different
from studies reported in the UK and Sweden where 75
and 74% of all non-collision injuries were experienced by
females, respectively [5, 6].

The commuters aged between 18 and 28years experi-
enced more non-collision injuries (56%) than commuters
than any other age group. This was due to this age group
association with scrambling during boarding the bus in
rush hours compared to other age groups due to lack of
experience and maturity [15]. This is different from expe-
rience in Sofia, Bulgaria by Zunjic et al. [7] and London

in the United Kingdom [5] where majority of victims of
non-collision were 60years old and above [6]. This study
revealed that, in all injury cases reported upper limbs
were the most significantly injured part in non-collision
incidences (36%) followed by the lower limbs (32%). This
is also reported by Kanyama et al. [16] that, most bus
conductors in Dar es Salaam tend to hurry commuters
in stepping in and out of the bus, this made, most of the
commuters to get injured at upper and lower limbs. The
results are relatively similar to those reported in Israel
where head (33%) and limbs (29%) were the most injured
body parts of urban travellers during non-collision inci-
dences [4, 6, 7].

Non-collision injuries and its associated factors

Majority of non-collision injuries are caused by scram-
ble when boarding the bus followed by injuries during
boarding and disembarking. These are explained by a
greater demand of transport services among commut-
ers which does not match with the available services.
This tend to force commuters to scramble for boarding
and securing a seat or even a chance to travel within a
pre-determined time instead of waiting for later buses.
Conversely, the findings are different from the injury
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mechanisms reported in Israel where acceleration and
deceleration by poor driving habits were the most caus-
ative source of non-collision injuries among commuters
[4]. A similar study in Serbia reported that accelera-
tion, boarding/disembarking was the major cause of
non-collision injuries [7], while boarding and disem-
barking was the second most reason and it was compa-
rable with other studies for the same reasons such as in
United Kingdom [5], Sweden [6] and Serbia [7].

The current study found that majority of non-col-
lision injuries occurred while commuters were in a
standing position. This corroborates the findings of
Silvano and Ohlin who suggested that passengers in a
standing position during transit are more vulnerable to
non-collision injuries due to their low ability to sustain
balance when encountered by external force [16].

The findings indicated a statistical significant asso-
ciation between higher odds of occurrence of non-col-
lision injuries and time between 05:00 pm to 10:00 pm
compared to between 05:00am and 10:00am. This
is explained by the lack of buses or delayed on arriv-
als of the public buses at the bus stations. Similar
findings were also reported by Bjornstig et al. [6] who
pointed out some statistical evidence on the relation-
ship between the prevalence of non-collision injuries
for travellers and rush hours especially in the morning
and evening time.

Some statistical evidence suggests higher odds of
occurrence of the non-collision injuries among com-
muters when boarding and disembarking compared to
ones due to by bus driver’s poor driving skills. This is
similar to findings reported by Odofuwa [17] who high-
lighted the difficulties in boarding vehicles contribu-
tion to non-collision injuries prevalence among elderly
in Nigeria. Scrambling during boarding was another
statistically significant non-collision injury mecha-
nism. This is explained by the normalized commut-
ers tendency of struggling and scrambling to secure a
bus seat especially in rush hours [9]. In addition, this
study further presents some statistical evidence for the
association between the non-collision injuries and the
injured body part specifically lower and upper limbs.
The present findings seem to be consistent with other
researches which found a statistically significant asso-
ciation between non-collision injuries and lower and
upper limbs [6, 17]. On other hand, the current results
suggest a statistical significant association between
commuters in standing and walking positions when
they experience non-collision injuries compared to
seated commuters. This is similar to other studies
which established that the standings passengers have
a significantly higher likelihood to experience non-
collision injuries with low severity levels compared to
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seated passengers [18]. In addition, other studies con-
clude that standing passengers in public buses have
significantly higher chance of experiencing non-colli-
sion due to vulnerability of their body posture during
sudden breaking and bus swerving [1, 6]. Conversely,
with regards to walking passengers in the bus whilst
on transit, our findings differ from those obtained in
Karekla and Tyler [19] that, the passengers walking in
the bus while on transit are less likely to sustain injuries
while on transit as they can still maintain their natural
balance.

Some interesting results show that commuters travel-
ling on weekdays had a higher chance of experiencing
non-collision injuries. In the same token, our findings
accord with observations made by Strathman and col-
leagues that both collision and non-collision injuries
among travellers tends to decrease on weekends due to
less traffic volumes compared to the trend of injuries
which occurs on weekdays [20].

Lastly, the study established a statistically significant
association between prevalence of non-collision injuries
and commuters who board the bus when it is already
full. These results support Halpern et al. study [4] who
observed that, buses used in public transport allow for
more standing space which forces passengers to board
even when all seats are full [21].

Strengths and limitation of the study

To a best of our knowledge, this is the first study to
explicitly report about the non-collision injury in Tan-
zania for commuter using public transport. In addition,
the strength relies on choice of methods to interview
commuters who actively use public transport and there-
fore reported injuries based on their own experience.
Previous studies have focused on commuters who were
involved in public transport in collision injuries with
non-collision injuries given a very little attention [22].
It is worth noting that, this study aligns with goal 11 of
Sustainable Development Goals (SDGs) which emphasise
the need to make cities and human settlements inclusive,
safe, resilient and sustainable. This study was limited to
interviewing the available commuters currently using
the public transport. These were selected based on their
availability for commuting at the time of sampling. The
injuries recorded were self-reported and might be sub-
jected to recall bias and reporting bias. The study was
limited to commuters travelling with ‘daladala” only,
and therefore did not include commuters travelling
with Bus Rapid Transit (BRT). Noises in buses and road
bumps made the interview process a challenge to cap-
ture the interviewees” attention and standpoint. Further,
due to time and financial constraints, the study could not
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explore the magnitude and contribution of social factors
such as income and social class of commuters to non-
collision injuries. As such future studies may be carried
out to address these factors. Furthermore, comparing
our findings with the studies conducted in the developed
countries posed a challenge because of the marked differ-
ences in the public transportation systems between the
two settings.

Conclusion

This study has demonstrated a higher prevalence of non-
collision injuries among commuters using public trans-
port in Dar es Salaam. Majority of non-collision injuries
occurred between 05:00pm to 10:00pm on weekdays,
particularly when commuters scramble to board and
disembark the bus. Boarding with a full or overcrowded
bus was significantly associated with higher odds of sus-
taining non-collision injuries. Upper and lower limbs
were the most affected body parts during non-collision
injuries among commuters. This paper recommends for
authorities to introduce a policy that would restrict com-
muters or passengers to the available seats and improve
the infrastructure for the bus stops and ensure that pas-
sengers only board a bus in a queue. Besides, responsible
authorities should arrange with stakeholders to increas-
ing the number of buses operating to and from the city
centre. Future studies should focus on larger societal
level factors such as investment in public transport, poli-
cies related to public transport and urban planning. Fur-
ther studies may also be carried out to ascertain income
and economic factors as individual factors that may also
influence choice mode of transportation.

Abbreviations

BRT: Bus Rapid Transit; Cl: Confidence Interval; LATRA: Land Transport Regula-
tory Authority; OR: Odds Ratio; SDG's: Sustainable Development Goals;
SUMATRA: Surface and Marine Transport Regulatory Authority; TANROADS:
Tanzania Road Agency.

Acknowledgements

We acknowledge Ms. Baldwina Tita, and Mr. Bruno Kinyaga for their support
towards accomplishment of this study. The authors are grateful to Mr. Lictor
Lwamajara and Mathew Alphonce from Dar es Salaam Institute of Technology
(DIT) for their valuable assistance during data collection. We would also like
to thank all commuters of Dar es Salaam who took time to participate in this
study.

Authors’ contributions

Alan Lwanga was responsible for the conceptualization of the study, wrote
the first draft of the study proposal, conducted fieldwork, data management
and analysis and wrote the first draft of the manuscript. Hussein Mwanga was
responsible for overseeing proposal development, fieldwork, data manage-
ment and analysis. Ezra Mrema was responsible for overseeing data analysis
and write up of the manuscript. All authors contributed to and reviewed the
manuscript before submission. The author(s) read and approved the final
manuscript.

Funding
No funding was obtained for this study.

Page 8 of 9

Availability of data and materials
The datasets used and/or analyzed during the current study available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

Ethical approval was obtained from Muhimbili University of Health and Allied
Sciences (MUHAS) research ethics and publication committee with a refer-
ence number DA.282/298/01.C. Furthermore, all methods were carried out in
accordance with relevant guidelines and regulations of MUHAS research eth-
ics and publication committee. In addition, permission to conduct the study
in Dar es Salaam was obtained from the health secretary of Dar es Salaam City
Council with a reference number BJZ/M.20/C.6/221. Written informed consent
was obtained from commuters as well as public buses drivers and conductors
prior to the interviews.

Consent for publication
Not applicable.

Competing interests
The authors declare they have no competing interests.

Author details

'Digital Adherence Research Department, KNCV Tuberculosis Foundation, Dar
es Salaam, Tanzania. 2Department of Environmental and Occupational Health,
School of Public Health and Social Sciences, Muhimbili University of Health
and Allied Sciences, Dar es Salaam, Tanzania.

Received: 13 July 2021 Accepted: 25 April 2022
Published online: 13 May 2022

References

1. Elvik R. Risk of non-collision injuries to public transport passengers: syn-
thesis of evidence from eleven studies. J Transp Health. 2019;13:128-36.

2. Allegrante JP, Hanson DW, Sleet DA, Marks R. Ecological approaches
to the prevention of unintentional injuries. Italian J Public Health.
2010;7:24-31.

3. Cheng CW, LeusS, sen, Lin CC, Fan C. Characteristic analysis of occupa-
tional accidents at small construction enterprises. Saf Sci. 2010. https://
doi.org/10.1016/j.55¢i.2010.02.001.

4. Halpern P, Siebzehner MI, Aladgem D, Sorkine P, Bechar R. Non-collision
injuries in public buses: A national survey of a neglected problem. Emerg
Med J. 2005;22:108-10.

5. Kirk A, Grant R, Bird R. Passenger casualties in non-collision incidents on
buses and coaches in Great Britain, Proceedings of the Conference on
Enhanced Safety of Vehicles (ESV) May 19-22 Nagoya, Japan; 2003. p.
1-10.

6. Bjornstig U, Bylund P-O, Albertsson P, Falkmer T, Bjornstig J, Petzall J. Injury
events among bus and coach occupants: non-crash injuries as important
as crash injuries. IATSS Res. 2005,29:79-87.

7. Zunjic A, Sremcevic V, Sijacki VZ, Sijacki A. Research of injuries of passen-
gers in city buses as a consequence of non-collision effects. J Prev Assess
Rehabil. 2012;41:4943-50 IEA 2012: 18th World congress on Ergonomics-
Designing a sustainable future.

8. Kanyama A, Carlsson-Kanyama A, Lindén A-L. Public transport in Dar-es-
salaam, Tanzania. FOl MEMO Dnr 1123; 2004.

9. Linden A-L, Kanyama AKAC. Coping with Urban Transport Development :
An analysis of the public transportation in Dar-es-Salaam , Tanzania , from
an institutional coordination perspective. Stockholm: ROYAL Institute of
Technology; 2005.

10. SUMATRA. Study on user needs and management of public transport
services in Dar Es Salaam; 2014. p. 95.

11. Leon R. Injury epidemiology. 3rd ed. Arizona: Oxford University Press;
2007.

12. Israel GD. Determining sample size fact sheet. Florida: Institute of Food
and Agricultural Sciences, University of Florida; 1992.


https://doi.org/10.1016/j.ssci.2010.02.001
https://doi.org/10.1016/j.ssci.2010.02.001

Lwanga et al. BMC Public Health (2022) 22:963 Page 9 of 9

13. Department of Economic and Social Affairs. Transforming our world: the
2030 agenda for sustainable development. 2015.

14. Kamagi D. Public transport a cause for concern in Coronavirus war; 2020.
p. 1.

15. Sleet DA, Ballesteros MF, Borse NN. A review of unintentional injuries in
adolescents. Annu Rev Public Health. 2010;31:195-212.

16. Silvano AP, Ohlin M. Non-collision incidents on buses due to acceleration
and braking manoeuvres leading to falling events among standing pas-
sengers. J Transp Health. 2019;14:1-7.

17. Odofuwa BO. Enhancing mobility of the elderly in sub-Saharn African
cities through improved public transportation. IATSS Res. 2006;30(1):60-6.

18. Kendrick D, Drummond A, Logan P, Barnes J, Worthington E. Systematic
review of the epidemiology of non-collision injuries occurring to older
people during use of public buses in high income countries. J Transp
Health. 2015;2(3):394-405.

19. Karekla X, Tyler N. Reducing non-collision injuries aboard buses: passen-
ger balance whilst walking on the lower deck. Saf Sci. 2018;105:128-33.

20. Strathman JG, Wachana P, Callas S. Analysis of bus collision and non-
collision incidents using transit TS and other archived operations data. J
Saf Res. 2010;41:137-44.

21. Varghese V, Adhvaryu B. Measuring overcrowding in Ahmedabad buses:
costs and policy implications. Transport Res Proc. 2016;17:145-54.

22. Kanyama A, Carlsson-Kanyama A, Lindén AL, Lupala J. Public transport in
Dar Es Salaam, Tanzania. Institutional challenges and opportunities for a
sustainable transport system. Stockholm: Springer Verlag; 2004.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Prevalence and risk factors for non-collision injuries among bus commuters in Dar es Salaam, Tanzania
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Sampling
	Data collection
	Statistical analyses

	Results
	Demographics characteristics of respondents
	Non-collision injury prevalence and characterization
	Non-collision injuries characterization
	Relationship between non-collision injuries and risk factors

	Discussion
	Social and economic factors with non-collision injuries
	Non-collision injuries and its associated factors
	Strengths and limitation of the study

	Conclusion
	Acknowledgements
	References


