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Abstract 
In this paper, we shall consider the annual distribution of the rates of road traffic fatalities per 100 

accidents in the administrative/geographical regions in Ghana. Data on road traffic fatalities and 

accidents by regions, from 1991 to 2011, will be used. Using published road traffic accident statistics 

from the National Road Safety Commission of Ghana, the design and analysis of variance of the effect 

on a region of the rate of road traffic fatality per 100 accidents in Ghana, with ten levels of the factor 

shall be considered. The results will show that, there are significant differences among rates of road 

traffic fatalities per 100 accidents, in the 10 regions of Ghana. A multiple comparison test, using the 

Fisher least significance difference (LSD) method, shall be conducted to determine which pairs of 

regional treatment means are significantly different. 

The study will show that, the risk of dying, as a result of a road traffic accident, is highest in the 

Northern region, recording an average rate of 232.8 road traffic fatalities per 100 accidents. This is 

followed closely by the Volta and Eastern regions with rates 210.2 and 205.6 per 100 accidents, 

respectively. Greater Accra region, with more than 60% of the registered vehicles in Ghana, and the 

highest population density in Ghana, has the lowest average rate of fatality which, according to the 

Fisher least significance difference (LSD) method, shows considerable disparity with all the other 9 

regions of Ghana. The high rate of fatalities in Ghana is attributed to the fact that a large proportion of 

road traffic accident trauma patients in Ghana do not have access to formal Emergency Medical 

Services. 
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1. Introduction 
There has been a rapid economic growth in Ghana, resulting in an enormous increase in the number of 

vehicles. Many roads have been constructed in different parts of the country to cope with this increase.  

As a result, Road Traffic Accidents (RTAs) have become a serious public health problem. RTAs are 

considered by the World Health Organization (WHO) as a global health problem, claiming 

approximately 1.2 million fatalities per annum. The topic “road traffic fatality” has been of interest to 

many countries, due to its direct impact on the economy. It has been predicted that road traffic 

fatalities will be the sixth leading cause of death worldwide, and the second in developing countries, 

by the year 2020 (Murray and Lopez, 1996). In 1995, Ghana ranked second to Mexico in terms of road 

traffic fatalities worldwide. In 1997, it ranked second to Nigeria in West Africa and has remained at 

this position to date. Based on these statistics, there is the need for a comprehensive analysis of road 

traffic fatalities in Ghana. The results of the analysis will provide a useful tool for the study of causes 

of RTAs, as well as for their prevention. 

Ghana is divided into the following ten administrative/geographical regions (regional capitals are 

in parentheses): 

Greater Accra Region (Accra),  

Ashanti Region (Kumasi),  

Brong Ahafo Region (Sunyani),  
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Central Region (Cape Coast), 

Western Region (Sekondi-Takoradi),   

Eastern Region (Koforidua),  

Northern Region (Tamale),  

Upper East Region (Bolgatanga),  

Upper West Region (Wa),  

Volta Region (Ho).  

  Table 1 shows the regional distribution of road traffic fatalities in Ghana, from 1991 to 2011. A 

cumulative total of 32 153 deaths were recorded in the period of two decades. It can be seen that, 

during the year 2010, the highest regional number of road traffic fatalities of 454 deaths, was recorded 

in the Ashanti region, followed closely by the Greater Accra (424 deaths), Eastern (259 deaths) and 

Brong Ahafo (169 deaths) regions. These four regions alone contributed nearly two-thirds (65.8%) of 

all the road traffic fatalities in Ghana during the year 2010.  
 

Table 1:  Annual distribution of road traffic fatalities by region 

Year 

Greater 

Accra Ashanti Western Eastern Central Volta Northern 

Upper 

East 

Upper 

West 

Brong 

Ahafo 

Total 

1991 126 183   65 183   98   92   41 23 13   96   920 
1992 164 153   90 204 122   50   30 32   8   61   914 
1993 115 168 108 207   97   59   17 14 16 100   901 
1994 155 161   49 186 123   27   31 20   3   69   824 
1995 190 234 104 152 118   80   28 21 13   86 1026 

1996 186   95   84 196 151 126   57 31 15 108 1049 
1997 174 220 111 181 131   43   35 14   6 100 1015 
1998 258 283 111 285 145 101   71 13   9 144 1420 
1999 172 178 104 294 165   72   76 30 22 124 1237 
2000 237 332 145 272 199   89   60 85 18 141 1578 

2001 240 379 135 279 206 152   66 34 17 152 1660 
2002 169 359 121 346 215 130   71 44 20 190 1665 
2003 232 377 138 263 188 152 138 53 35 140 1716 
2004 299 577 158 325 234 167 131 68 24 202 2185 
2005 313 315 154 299 183 122   97 79 30 192 1784 

2006 335 388 143 216 184 169 112 44 21 244 1856 
2007 407 463 150 280 190 145 105 69 27 207 2043 
2008 385 416 169 294 150 179 95 59 36 155 1938 
2009 429 469 144 343 246 140 113 54 40 259 2237 
2010 424 454 157 259 167 143 114 45 54 169 1986 

2011 408 474 203 248 203 139 123 54 50 297 2199 
Total  5418 6678   2643  5312  3515 2377   1611  886  477 3236 32153 
Mean 16.9 20.8 8.2 16.5 10.9 7.4 5.0 2.8 1.5 10.1 100.0 

Table 2 shows the estimated population size and the number of registered vehicles in Ghana for 

each year, from 1991 to 2011. During the period, the estimated national population has grown by 

69.3% whilst the estimated population of registered vehicles has increased by 828.2%, taking into 

account annual vehicle write-off. There has been a consistent average rise of 76 fatalities per annum 

between 1991 and 2011. 
 

Table 2: Population and the number of registered vehicles in Ghana 

 

No. Year Population 

Motor 

Vehicles 

 

No. Year Population 

Motor 

Vehicles 

 

No. Year Population 

Motor 

Vehicles 
  1 1991 14821000   132051   8 1998 17865000   393225 15 2005 21694000   767067 

  2 1992 15222000   137966   9 1999 18349000   458182 16 2006 22294000   841314 

  3 1993 15634000   157782 10 2000 18845000   511063 17 2007 22911000   922748 

  4 1994 16056000   193198 11 2001 19328000   567780 18 2008 23544000   942000 

  5 1995 16491000   234962 12 2002 19811000   613153 19 2009 24196000 1030000 

  6 1996 16937000   297475 13 2003 20508000   643824 20 2010 24223000 1122700 

  7 1997 17395000   340913 14 2004 21093000   703372 21 2011 25099000 1225754 
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Road Traffic Accidents in Ghana have claimed many lives, both children and adults, and has 

maimed numerous victims. This has affected the welfare of families. An analysis of age distribution of 

road traffic fatalities by Hesse and Ofosu (2014), revealed that, the most economically active and 

productive age group, specifically those aged between 16 and 44 years, figure heavily in road traffic 

fatalities. This group forms close to 60% of all road traffic fatalities in Ghana. Furthermore, this active 

group accounted for 72% of all road transport-related casualties. Statistics, released by the 
2
National 

Road Safety Commission of Ghana, shows that, more than 70% of all fatalities are men. The 

combination of this increase in accidents among people of working age and the high incidence of 

fatalities among men, have adverse effect on the dependency ratio and economic growth in the formal 

sector of the economy. This will inevitably affect the economy by the slack that they create in the 

workforce whereby robbing this nation of its valuable human resources.  In addition, the physically 

disabled victims that are within the lowest-income group’s earning capacity are heavily affected since 

they most likely rely on physical activity.  

 The annual distribution of road traffic accidents by region, from 1991 to 2011, is given in Table 3. 

A cumulative total of 212 292 casualties were recorded in the 21-year period. The highest total 

number of accidents, during the period, occurred in the Greater Accra region, which represents about 

42.3% of the national total. The Ashanti, Eastern, Central and Western regions follow the Greater 

Accra region with percentage distributions of 16.8, 12.4, 7.7 and 7.1, respectively. 

  

Table 3:  Annual distribution of road traffic accidents by region 

Year 

Greater 

Accra Ashanti Western Eastern Central Volta Northern 

Upper 

East 

Upper 

West 

Brong 

Ahafo 

Total 

1991 3713 1021 731 1162   542   366 148  129 65   493  8370 

1992 2097 1277 737 1314   631   344   84  138 68   232  6922 

1993 2187 1102 772 1072   490   382   34  129 52   247  6467 

1994 2302 1272 688 1078   599   192   72    88 32   261  6584 

1995 3645 1636 721 730   498   422 103  130 85   343  8313 

1996 3654 1415 615 1052   643   423 119  146 75   346  8488 

1997 4231 2144 767 1052   686   266 130    96 50   496  9918 

1998 4963 2161 780 1261   654   350 134  106 54   534 10997 

1999 3414 1222 823 1186   760   363 171  154 78   591   8762 

2000 5234 1818 724 1421   918   509 188  169  103   630 11714 

2001 5003 1680 684 1397   955   594 225  173 86   494 11291 

2002 4230 1774 809 1469   831   546 193  209 66   588 10715 

2003 4110 1917 756 1383   907   517 203  225 64   562 10644 

2004 4624 2037 800 1703 1026   682 323  209 72   691 12167 

2005 4983 1680 595 1445   916   567 224  181 82   655 11328 

2006 5454 1706 678 1351   883   522 266  125 62   621 11668 

2007 5936 1975 569 1349   709   495 255  136 73   541 12038 

2008 5044 1779 655 1295   756   503 257  155 79   691 11214 

2009 5588 1971 836 1340   917   554 220  119 61   693 12299 

2010 5122 1944 699 1182   982   599 257    88 90   543 11506 

2011 4311 2094 641 1100 1046   481 260  110  118   726 10887 

Total 89845 35625 15080 26342 16349 9677   3866 3015 1515 10978 212292 

% 42.3 16.8 7.1 12.4 7.7 4.6 1.8 1.4 0.7 5.2 100.0 

                                                           
2 National Road Safety Commission of Ghana (2011). Building and Road Research Institute (BRRI),  Statistics of Road 

Traffic Crashes in Ghana. 
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2.   The effect on a region of the rate of road traffic fatalities  
In this section, we consider the design and analysis of the effect on a region of the rate of road traffic 

fatality per 100 accidents in Ghana with ten levels of the factor. One of the key national road traffic 

fatality index required for characterization and comparison of the extent and risk of road traffic fatality 

among the ten regions of Ghana is fatalities per 100 accidents. Table 4, derived from Tables 1 and 3, 

shows the distribution of the rate of road traffic fatalities per 100 casualties by region. 

Table 4 is a typical data of a single-factor experiment with 10 levels of the factor, where the factor 

is the effect of a region on the rate of road traffic fatalities per 100 casualties in Ghana. We have 10 

treatments or different levels of the single factor. In Table 4, let ijy represent the thi observation taken 

under the thj region and  

   
21

.
1

,j ij
i

y y    . . 21,j jy y     ( 1,  2,  ...,  10),j
10 21

..
1 1

ij
j i

y y , .. .. 210.y y   

For example, from Table 4, .4 4318.1,y  .4 205.6,y   .. 37 269.9y  and .. 177.5.y  

 

Table 4: Rates of road traffic fatalities per 100 accidents by region 

Year 

Greater 

Accra 

1 

Ashanti 

2 

Western 

3 

Eastern 

4 

Central 

5 

Volta 

6 

Northern 

7 

Upper 

East 

8 

Upper 

West 

9 

Brong 

Ahafo 

10 

 

National 

1991   53.9 136.0 127.6 183.6 176.8 203.6 206.8 168.2 149.2 183.4 115.7 

1992   90.8 134.1 146.8 187.3 184.6 179.9 244.0 187.7 205.9 207.3 144.9 

1993   77.9 124.9 121.0 194.8 173.5 180.1 252.9 154.3 269.2 208.1 132.6 

1994   79.0 136.6 102.8 172.7 188.6 180.2 198.6 155.7 237.5 203.1 128.9 

1995   67.3 122.2 155.9 217.5 197.0 196.2 193.2 171.5 172.9 171.4 121.9 

1996   71.5 80.6 148.9 236.4 205.8 199.1 226.1 201.4 166.7 264.7 128.7 

1997   65.3 109.2 139.8 207.3 186.0 186.1 213.1 137.5 192.0 164.1 115.4 

1998   64.1 110.5 144.2 228.7 206.4 208.6 218.7 125.5 192.6 191.2 120.1 

1999   66.7 145.9 131.6 219.9 185.4 170.5 187.7 171.4 182.1 157.5 130.5 

2000   63.0 143.5 150.7 204.0 228.9 177.8 178.2 184.6 192.2 146.0 125.2 

2001   68.4 142.0 159.8 215.7 176.0 223.1 195.1 196.0 215.1 192.7 131.4 

2002   66.1 139.9 168.7 216.8 239.6 217.4 245.1 145.5 183.3 198.6 140.7 

2003   76.3 185.1 160.2 208.4 241.8 237.1 306.9 143.6 207.8 184.9 153.3 

2004   81.8 180.5 168.3 184.9 189.4 268.0 249.5 154.1 186.1 210.0 151.5 

2005   71.6 173.4 175.6 207.3 174.9 254.9 200.0 160.8 228.0 205.5 139.8 

2006   71.1 152.6 156.8 185.1 132.5 227.8 223.3 115.2 138.7 203.1 124.2 

2007   81.8 164.2 206.7 197.3 186.7 213.3 241.2 180.1 160.3 207.2 136.4 

2008   84.6 160.5 185.6 212.3 190.2 252.7 289.9 155.5 220.3 218.8 146.9 

2009   89.0 185.8 184.6 216.2 203.1 208.5 238.2 167.2 236.1 221.9 150.4 

2010   83.8 193.0 173.8 210.1 162.4 187.5 316.0 164.8 203.3 240.0 146.9 

2011   88.0 172.6 179.7 211.9 148.2 242.8 265.0 179.1 178.0 208.5  149.0 

Total 1562.1 3093.3 3289.1 4318.1 3977.7 4415.1 4889.4 3419.5 4117.4 4188.1 37269.9 

Mean 74.4 147.3 156.6 205.6 189.4 210.2 232.8 162.8 196.1 199.4 177.5 

 

The model 

Let j  represent the true mean of the thj  region and ij  the experimental error. Then,   

,     ( 1,  2,  ...,  10,  1,  2,  ...,  21).ij i ijy j i   …..……………………….........................(1) 

 

Hypotheses 
We wish to test the hypothesis that all treatment means are equal against the alternative that members 

of at least one pair are not equal. We may state the hypotheses formally as follows: 
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  0 1 2 10

1

: ... ,

: not all the  are equal   ( 1,  2,  ...,  10).j

H

H j
     …………………………………………...(2) 

Assumptions of the fixed-effects model are as follows: 

1. The 10 sets of observed data constitute 10 independent random samples from the respective 

populations.  

2. Observations from treatment j  are 2( ,  )jN  for 1,  2,  ...,  10.j  This assumption of normality 

can be relaxed somewhat without affecting the results of the test (Berenson, 1982). If, however, we 

have good reason to believe that this assumption has been violated, a good strategy is to use an 

appropriate non-parametric procedure (Conover, 1999). 

3. Each of the 10 populations has the same variance. That is, 2 2 2 2
1 2 10... , the common 

variance. This property is known as homoscedasticity. When the number of observations is the 

same in each treatment, the test is robust to moderate violations in this assumption (Box and 

Anderson, 1955). However, more than moderate departures from the assumption would seriously 

affect the power of the test. Several procedures are available for testing the assumption of equal 

variances. Among the most well-known is the maxF  procedure developed by Hartley (1950). 

4. ( ) ( ) ( ) 0.ij ij j ij j j jE E Y E Y  

5. 
2( ) ( ) ( ) .ij ij j ijV V Y V Y  

The total corrected sum of squares is 
10 21

2
..

1 1

( ) .ij
j i

SST y y  It can be shown that  

  
10 10 21

2 2
. .. .

1 1 1

( ) ( )j j ij j
j j i

SST n y y y y  ……………………………………………..(3) 

(Ofosu et al., 2014). Thus, the total corrected sum of squares is equal to the sum of the among and the 

within sum of squares. We express this relationship as 

SST SSA SSW …………..…………………………………………………………….(4) 

where 
10 10 21

2 2
. .. .

1 1 1

( )  and ( ) .j j ij j
j j i

SSA n y y SSW y y  SSW is the residual or error sum of 

squares. The results given in Equation (4) can be summarized in a tabular form as shown in Table 5.  

 

Table 5:  Analysis of variance table 

Source of variation Sum of squares Degrees of freedom Mean square F-ratio 

Among treatments SSA    9  9MSA SSA  MSA

MSW
 

Within treatments  SSW 200  200MSW SSW  

Total SST 209    

The test statistic for testing the hypothesis 0H  against 1H  is  

among treatments mean square

within treatments mean square
.F  

When 0H is true, F has the F-distribution with 9 and 200 degrees of freedom. 0H  is rejected at level 

 if the computed value of F  is greater than , 9, 200 ,F  where , 9, 200F  is the upper  percentage 

point of the F-distribution with 9 and 200 degrees of freedom. SST and SSA can be computed as 

follows: 
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2
..

10 21
2

210
1 1

  ,
y

ij
j i

SST y    ……………………………………………………………………(5) 

2 2. ..
10

21 210
1

  .
jy y

j

SSA    .………………………………………………………………………(6) 

SSW can be obtained from the equation  

.SSW SST SSA    ……………………………………………………..................................(7) 

Usually, these calculations would be performed using a computer and a software package with the 

capability to analyze data from design of experiments.  

 

3.   Results 

From Table 4,  
10 21

2

1 1

7 134 214,ij
j i

y   
2
.

10

21
1

6 994 385.103
jy

j

  and 
2
..

210
6 614 502.

y
 We wish to test 

0 1 2 10:  ...H  against 1:  some means are different.H  From Equations (5), (6) and (7), the 

sum of squares required are 31 814.29,SST  17 200.56SSA  and 14 613.72,SSW  respectively.  

The one-way analysis of variance model assumes that the observations are normally and 

independently distributed with the same variance for each region or factor level. In practice, these 

assumptions will usually not hold exactly. Thus, we check the normality assumption using Shapiro-

Wilk W test. We test the null hypothesis 

H0:  observations from each region come from a normally distributed population 

against the alternative hypothesis 

H1: observations from each region are not from a normally distributed population .  

The value of the Shapiro-Wilk W test statistic for each of the ten regions is given in Table 6.    

Table 6:  Observed values of the W test statistic 

Test 

Statistic 

Greater 

Accra Ashanti Western Eastern Central Volta Northern 

Upper 

East 

Upper 

West 

Brong 

Ahafo 

oW  0.9708 0.9596 0.9622 0.9712 0.9408 0.9592 0.9466 0.8849 0.9323 0.9367 

We reject 0H  at the 0.05 level of significance if the computed value of W is less than 0.911, the 

tabulated 5% point of the distribution of the Shapiro-Wilk test statistic. Since, in the Upper East 

region, the observed value of the test statistic (0.8849) is less than 0.911,  we reject 0H  at the 5% 

significance level and conclude that the sample is from a non-normally distributed population. For 

each of the remaining 9 regions, we fail to reject 0H  at the 5% level of significance and conclude, 

therefore, that there is enough evidence that the observations are normally distributed. Since the one-

way ANOVA F-test is robust to small departures from the normality assumption, we can further 

conclude that the normality assumption for the one-way analysis of variance model is validated. 

A further possibility is that the error variance does vary from region to region. Since there are 

equal sample of size 21 in each region, inferences based on the F-distribution might not be seriously 

affected by unequal variances (Ofosu et al., 2014). Thus, we can go ahead and perform the analysis of 

variance test. The one-way analysis of variance for testing the null hypothesis  

H0:  no significant difference among all the average mean fatality rates of the 10 regions  

against the alternative 

H1:  at least two of the average mean fatality rates differ significantly.  

The analysis of variance results are summarized in Table 7, on the next page. 
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Table 7:  Analysis of variance table 

Source of variation Sum of squares Degrees of freedom Mean square F-ratio 

Among treatments 17200.56    9 1911.17 26.16 

 Within treatments  14613.72 200     73.07 

Total 31814.29 209 

  
The test statistic is  

among treatments mean square

within treatments mean square
.F  

When 0H  is true, F has the F-distribution with 9 and 200 degrees of freedom. We reject 0H  at 

significance level 0.05 when the observed value of F is greater than 0.05, 9, 200 1.93.F  From Table 7, 

the computed value of F is 26.16. Since the observed F-ratio, 26.16, is greater than the critical F-value, 

1.93,  we reject the null hypothesis at the 0.05 level of significance and conclude that there are 

significant differences among the regional road traffic fatality rates per 100 accidents, in the 10 

regions of Ghana.   

 

Multiple comparison method 
Since the analysis of variance indicates that the null hypothesis should be rejected, it means that there 

are differences among the 10 treatment means. But as to which of the means are significantly different, 

the analysis does not specify. Obviously, in such a situation, we need a different method for 

comparing individual treatment means. 

Over the years, several methods for making multiple comparisons have been suggested. Duncan 

(1951, 1952, 1955) has contributed a considerable amount of research to the subject of multiple 

comparisons. Other multiple comparison methods in use are those proposed by Tukey (1949, 1953), 

Newman (1939), Keuls (1952), and Scheffé (1953, 1959). The advantages and disadvantages of the 

various multiple comparison methods are discussed by Bancroft (1968), O’Neill and Wetherill (1971), 

Daniel and Coogler (1975), Winer (1971) and Ofosu et al. (2014). Daniel (1980) has prepared a 

bibliography on multiple comparison procedures.  

The oldest multiple comparison method, and perhaps the most widely used, is the least significant 

difference method of Fisher, who first discussed it in the 1935 edition of his book “The design of 

experiments”. To use this method, we first calculate the least significant difference, (LSD), for the 

given data. This is given by 

 1
2

2
,

   ,MSW
N k n

LSD t   ………………………………………………………………….(8) 

where 0.05, 210, 21, 10N n k  and 73.07.MSW  This gives  = 7.39.LSD  We then 

compare the observed difference between each pair of means to the LSD. If the observed difference is 

greater than 7.39, we conclude that the fatality rates of the two regions are significantly different. For 

example, from Table 4, it can be seen that, the observed difference between the rates of road traffic 

fatality of the Greater Accra region and that of the Western region is (156.6 – 74.4) = 82.2. Since 82.2 

is greater than 7.39, we conclude that there is a significant difference between the road traffic fatality 

rates of Greater Accra and Western regions.    

   It is obvious that the average road traffic fatality rate per 100 accidents in the Greater Accra region 

is significantly lower than those of the remaining 9 regions. This means that the risk of dying as a 

result of a road traffic fatality in the Greater Accra region is relatively low, recording an average rate 

of 74.4 road traffic fatalities per 100 accidents. Thus, out of every 100 road traffic accidents in the 

Greater Accra region, about 74 of the casualties are likely to die. Furthermore, the average rate of 

fatality in the Northern region is significantly higher than that of any other region in Ghana. This result 

means that more and more people, as a proportion of the recorded number of casualties, are being 

killed through road traffic accidents in the Northern region.   



Open Science Repository Mathematics  

 

8 

 

4. Discussion 
In Section 3, we found that, there are significant differences in road traffic death rates among the ten 

regions of Ghana. It can be seen from Table 4 that, the risk of dying as a result of a road traffic 

accident in the Northern region, is greater than that of other regions, recording an average rate of 232.8 

road traffic fatalities per 100 accidents, followed closely by the Volta and Eastern regions with rates 

210.2 and 205.6 per 100 accidents, respectively. This points to the fact that more and more people as a 

proportion of the recorded number of accidents, are being killed through road traffic accidents in these 

three regions as compared to the other regions in the country and that should serve as a trigger for 

early action to forestall a serious national health problem.  

Greater Accra Region, with more than 60% of registered vehicles in Ghana, and the highest 

population density in Ghana, recorded the lowest average rate of fatality (74.4 per 100 accidents; see 

Table 4) which, according to the Fisher least significant difference (LSD) method, shows considerable 

disparity with all the other 9 regions of Ghana. This buttresses the fact that Greater Accra Region has 

relatively better trauma care interventions programmes and services as compared to other parts of the 

country.  

Improving the care of injured people could do much to save lives. Quality improvement 

programmes offer a practical means to achieve improvements in trauma care. These programmes 

enable health care institutions to better monitor their trauma care services, detect problems, and enact 

and evaluate corrective measures. To give the guidance in this area, WHO, the International 

Association for Trauma Surgery and Intensive Care, and the International Society of Surgery - Société 

Internationale de Chirurgie – released Guidelines for trauma quality improvement programmes in June 

2009. The Guidelines review the most common methods of quality improvement in trauma care in a 

how-to-do fashion, covering a wide range of techniques, intended to be universally applicable to all 

countries. Ideally, the techniques should lead to implementation of corrective strategies to fix 

problems that are identified, monitor the effectiveness of such strategies, and assure that they have had 

their intended effect. The Guidelines also address the appropriateness of different techniques at 

different levels of the health care system. Noted too is that, in many circumstances, there is a need to 

address improvements in data collection and usage to better assure timely, reliable, and adequate data 

on which to base interventions. Several case studies are provided in the annex of the Guidelines for 

practice in scrutinizing clinical data, identifying problems in care, and deriving practical and effective 

corrective strategies. 

 

5. Conclusion and Recommendations 

The analysis of variance of the annual distribution of the rate of road traffic fatalities per 100 

casualties in Ghana by geographical/administrative regions was performed using road traffic accident 

statistics data from the National Road Safety Commission of Ghana. The data span from 1991 to 2011. 

From the analysis, we can make the following deductions: 

(a) Road traffic fatalities per 100 accidents buttress the point that RTAs between 1991 and 2011 have 

aggravated considerably (see Table 4). This is due to the fact that a large proportion of road traffic 

accident trauma patients in Ghana do not have access to formal Emergency Medical Services.  

(b) The relatively low mortality rates in the Greater Accra Region, with the highest vehicle density, 

compared to each of the other 9 regions, means that these are relatively poor health facilities in the 

9 regions. It is obvious that improving health facilities in the 9 regions to make them comparable 

to that of the Greater Accra region, would reduce the mortality rates in these regions. 

(c) In Ghana, majority of injured persons are transported to hospitals by some type of commercial 

vehicle, such as a taxi or a bus. It has also been reported that taxi and bus drivers regularly arrive at 
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road traffic accident sites while either injured vehicle occupants or pedestrians are still present, and 

usually participate in the care and/or transport of such casualties. As commercial drivers play such 

a prominent part in the transportation and care of road traffic casualties, it follows that if properly 

trained, these drivers could significantly improve pre-hospital trauma care. This suggests that 

improvements in pre-hospital care in Ghana, especially among commercial vehicle drivers, could 

potentially have an important impact on decreasing the mortality of critically injured road traffic 

casualties. 

(d) In Ghana, there are no emergency medical services (EMS) to render pre-hospital care to road 

traffic casualties. The absence of formal EMS necessitates that innovative and low cost solutions 

be devised to meet the growing need for pre-hospital trauma care (Tiska, et al., 2002). To convert 

these recommendations to solid, sustainable action in improving care for the injured, we need to 

continue to engage in advocacy and to work with Parliament, the Ministry of Health, National 

Road Safety Commission and other stakeholders. 

(e) Many of the vehicles plying the roads of Ghana, lack the necessary modern safety mechanisms and 

equipment to minimize the occurrences and consequences of automobile accidents. Many modern 

vehicles have some kind of mechanism with which one can put a lock on windows and doors 

which are designed to keep children safe. Many vehicles have sensor systems that allow us to 

determine if a child or an object is behind or near to the car. Modern cars have air bags to protect 

the driver and the passenger in the front seat. Air bags are usually inside the steering wheel and 

dashboard in front of the passenger seat. It is speculated that an increase in automobile safety in 

Ghana will go a long way in reducing road traffic fatalities.   
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