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Abstract: A study was carried out to determine secular changes in all-cause mortality rates for children aged < 5 years in 

1960-1989 and their association with measles and malnutrition mortality rates in the same age group in the same period in city 

of Gweru, Zimbabwe. The study utilized under-fives mortality data from births and deaths registration office and measles and 

malnutrition surveillance data obtained from Gweru city’s public health department. Data was analysed in SPSS version 20 

for windows and linear regression analysis was used to determine whether measles and malnutrition mortality rates were 

independent predictors of all-cause underfives mortality rates. It was found that in 1960-1989 underfives mortality rates from 

all causes were 10.2-63.7/1000 live births (median: 28.7, Q1 = 16.2, Q3 = 42.6) and these rates significantly and linearly 

declined in this period (χ
2
 for linear trend=165.74, p < 0.001). Measles mortality rates among underfives significantly and 

linearly declined (χ
2
 for linear trend = 812.49, p<0.001) while malnutrition mortality rates in the same age group also 

significantly and linearly declined (X
2
 for linear trend = 2411.54, p<0.001) in underfives in 1960-1989. Linear regression 

analysis indicated that malnutrition mortality rates (Regression Coefficient = 0.072, 95% CI = 0.039 - 0.104, p < 0.001) and 

measles mortality rates (Regression Coefficient = 0.029, 95% CI = 0.006-0.052, p=0.02) were independent predictors of 

all-cause underfives mortality rates with an adjusted coefficient of determination of 70.5% (Adjusted R
2
 = 0.7048) with 

malnutrition mortality rates uniquely explaining 21% of the variance in all-cause mortality (semipartial correlation squared = 

0.21) while measles mortality rates uniquely explained 7% of the variance in all-cause mortality rates (semipartial correlation 

squared =0.068). It was concluded that decline in malnutrition and measles mortality rates among underfives significantly 

contributed to decline in all-cause underfives mortality rates in 1960-89 in Gweru city, Zimbabwe. On account of these 

findings, it is critical that efforts directed at controlling malnutrition and measles be intensified in areas and populations of 

similar settings. 
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1. Introduction 

Malnutrition and measles are known to contribute 

significantly to all-cause underfives mortality and, 

consequently, their control would contribute substantially to 

reduction in all-cause underfives mortality [1-3]. 

Underfives mortality attributed to undernutrition has been 

estimated at 53-55% [2, 4] and on account of this it has 

been concluded that effort directed at reducing malnutrition 

should be a policy priority [1]. Measles was estimated to 

cause 7% [5] and 1% [6] of underfives mortality in 1990 

and 2008 respectively. Measles control through improved 

vaccination efforts is estimated to have reduced all-cause 

child mortality by 23% in the period 1990-2008 [3]. On 

account of the importance of malnutrition and measles to 

child deaths, a retrospective study that examined secular 

changes in all-cause underfives mortality in the period 

1960-89 in the city of Gweru in Zimbabwe also explored 

the relationship between these secular changes and 

mortality attributed to measles and malnutrition in children 

of the same age group in the same period. This paper 

reports on this study. 
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2. Materials and Methods 

2.1. Study Design 

Data on measles and malnutrition mortality, and mortality 

from all causes among underfives for the period 1960-1989 

were reviewed. Secular trends in measles and malnutrition 

mortality rates, and rates of mortality from all causes among 

underfives were quantified. Association between all-cause 

underfives mortality rates, and measles and malnutrition 

mortality rates in the same age group were explored. 

2.2. Sources of Data 

(a) Data on deaths among underfives were obtained from 

the office of the registrar of births and deaths in Gweru. 

(b) Data on measles mortality among underfives was 

obtained from city of Gweru measles surveillance records. In 

Gweru measles cases are identified through a surveillance 

system that records cases and deaths that are reported from the 

city’s health centres, community and the city’s infectious 

disease hospital. Data on measles cases and deaths are entered 

on line lists that indicate date of identification of a case, age at 

infection, gender, vaccination status, presenting features, 

whether admitted into hospital or not, treatment and outcome 

of illness (alive or dead). 

(c) Data on malnutrition mortality among underfives was 

obtained from Gweru city’s nutrition surveillance system. In 

Gweru city public health department data on 

nutrition-associated mortality in underfives is collected as one 

of the items of the nutritional surveillance system. The data 

indicates date of death, age at death, gender and type of 

nutritional deficiency responsible for death. 

2.3. Data Analysis 

The following were determined for each year in the period 

1960-89: 

(a) All-cause mortality rates for underfives per 1000 live 

births. 

(b) Measles mortality rates per 100 000 population of 

underfives. 

(c) Malnutrition mortality rates per 100 000 population of 

underfives. 

The data were entered into and analysed in SPSS version 

20.0 for Windows. The Forward Stepwise Multiple Linear 

Regression method was used to determine whether measles 

and malnutrition mortality rates were independent predictors 

of all-cause mortality rates for underfives. The probability of 

the F test for the variable to enter the model was set at 5% and 

to remove was 6%. 

2.4. Main Outcome Measures 

Mortality rates from all causes for underfives. 

3. Results 

Measles and malnutrition mortality rates among underfives, 

and all-cause mortality rates for the same age group in the 

period 1960-1989 are indicated in table 1 and figure 1. 

In 1960-89 the all-cause mortality rates for underfives were 

10.2-63.7 per 1000 live births (median: 28.7, Q1=16.2, 

Q3=42.6). These rates significantly and linearly declined in 

this period (χ
2
 for linear trend= 165.74, p<0.001). 

Table 1. Measles and malnutrition mortality rates among underfives, and all-cause underfives mortality rates in Gweru city, Zimbabwe, 1960-1989. 

Year 
All-cause underfives mortality rates 

/1000 live births 

Measles mortality rates among underfives 

/100 000 population of underfives 

Malnutrition mortality rates among 

underfives/100 000 population of underfives 

1960 59.7 231.9 338.9 

61 52.7 81.05 389 

62 40.9 29.27 222.8 

63 31.0 274.3 231 

64 43.8 337.2 238.8 

65 33.7 546.1 221.9 

66 29.9 146.6 306.5 

67 55.7 636.7 246.9 

68 61.2 659.2 329.6 

69 63.7 457.9 507.4 

1970 31.7 305.5 70.5 

71 41.1 190.1 22.4 

72 36.9 96 117.3 

73 47.0 163.2 50.9 

74 43.1 136.8 136.8 

75 27.4 28.1 74.9 

76 18.5 36 18 

77 18.8 43.4 43.4 

78 12.4 25.1 25.1 

79 25.9 80.7 64.6 

1980 21.5 31.2 124.8 

81 17.4 15.1 45.3 

82 14.4 21.9 36.5 

83 15.8 75.9 75.9 

84 12.9 19.6 6.5 

85 26.6 18.6 30.9 
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Year 
All-cause underfives mortality rates 

/1000 live births 

Measles mortality rates among underfives 

/100 000 population of underfives 

Malnutrition mortality rates among 

underfives/100 000 population of underfives 

86 13.4 0 11.8 

87 12.3 0 16.9 

88 15.2 1 5.4 

1989 10.2 0 15.5 

Range    

Minimum 10.2 0 5.4 

Maximum 63.7 659.2 507.4 

Percentiles    

Q1 16.2 22.7 25.6 

Median 28.7 78.3 72.7 

Q3 42.6 221.45 228.9 

Mean 31.2 156.3 134.2 

 

 

Figure 1. Measles and malnutrition mortality rates among underfives, and 

all-cause underfives mortality rates in Gweru city, Zimbabwe, 1960-1989. 

In 1960-1989 measles mortality rates among underfives 

were 0 - 659.2 per 100 000 population (median: 78.3, Q1 = 

22.7, Q3 = 221.5). These rates significantly and linearly 

declined in this period (χ
2
 for linear trend = 812.49, p<0.001). 

Malnutrition mortality rates among underfives in 

1960-1989 were 5.4 – 507.4 per 100 000 population (median: 

72.7, Q1 = 26.6, Q3 = 228.9). In this period these rates 

significantly and linearly declined (χ
2
 for linear trend = 

2411.54, p<0.001).  

Linear regression analysis. 

Results indicated that malnutrition mortality rates among 

underfives (Regression Coefficient = 0.072, 95% CI = 0.039 

- 0.104, p<0.001) and measles mortality rates in the same age 

group (Regression Coefficient = 0.029, 95% CI = 

0.006-0.052, p=0.02) were independent predictors of 

all-cause underfives mortality rates with an adjusted 

coefficient of determination of 70.5% (Adjusted R
2
 = 0.7048) 

with malnutrition mortality rates uniquely explaining 21% of 

the variance in all-cause mortality (semipartial correlation 

squared = 0.21) while measles mortality rates uniquely 

explained 7% of the variance in all-cause mortality 

(semipartial correlation squared = 0.068). 

4. Discussion 

This study found that all-cause mortality rates for 

underfives declined over the 30 year period 1960-89 and that 

this decline was associated with decline in malnutrition and 

measles mortality rates in this age group in the same period.  

Studies that have investigated secular trends of underfives 

mortality in developing countries have found that these 

mortality rates declined in the period 1960-89 [7-10] and thus 

findings of the current study concur with these studies. In 

Zimbabwe, like in the current study, underfives mortality 

declined in 1960-1990 [7, 8] but increased in the 1990s due 

to worsening economic conditions and the direct and indirect 

impact of the HIV/AIDS epidemic [8, 11]. 

In this study it was found that measles and malnutrition 

mortality rates among underfives declined in 1960-89. A 

study that examined secular trends in mortality attributed to 

measles in Gweru in 1967-89 found that both measles and 

malnutrition mortality rates had declined among underfives 

in that period [12]. From findings of the current study it 

would seem that decline in measles and malnutrition 

mortality rates observed in that study [12] are likely to have 

been a continuation of a trend that would have commenced in 

1960 or before. 

The current study found that in 1960-89 decline in 

malnutrition and measles mortality rates among underfives 

accounted for 70.5% of variation in all-cause underfives 

mortality rates. The implication of this finding is that in 

Gweru in this period malnutrition and measles may have 

been the conditions mostly associated with mortality among 

underfives – probably meaning that oft mentioned factors 

such as neonatal disorders, pneumonia, diarrhoea and malaria 

that are said to be major causes of mortality among 

underfives [8, 10, 13, 14] or factors such as socio-economic 

conditions that are known to have strong impact on 

underfives mortality in developing countries [15] would all 

seem to have contributed only 29.5% of the variation in 

all-cause underfives mortality. In 2000-03 major causes of 

underfives mortality in developing countries were said to be 

neonatal disorders, pneumonia and diarrhoea which were 

estimated to account for 73% of all underfives mortality 

while malaria, measles, HIV/AIDS, injuries and other causes 

accounted for the remaining 27% [14]. Differences between 
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major causes of mortality in Gweru in 1960-89 (as found in 

the current study) and estimates of major causes of 

underfives mortality indicated for 2000-03 for developing 

countries [14] seem to demonstrate that major causes of 

underfives mortality are period specific (as in time or era) [1] 

and area specific (as in geographical distribution) [13, 14]. 

The current study found that malnutrition mortality rates 

among underfives uniquely explained 21% of the variance in 

all-cause underfives mortality while measles mortality rates 

uniquely explained only 7% of the variance in all-cause 

mortality of the same age group. Malnutrition is an 

underlying cause of half of all deaths occurring among 

underfives in developing countries [13, 14, 16]. Also, among 

underfives malnutrition is strongly associated with increased 

risk of mortality from diarrhoea, acute lower respiratory 

infections and pneumonia, malaria, and measles [13, 17]. 

Studies indicated earlier [13, 14] have found that measles 

(compared to conditions such as pneumonia, diarrhoea etc.) 

is associated with a small proportion of deaths among 

underfives in developing countries. The implication of this 

finding is, as found in the current study, that the effect of 

malnutrition mortality rates on all-cause underfives mortality 

rates would be much bigger compared to that of measles 

mortality rates on account of the fact that malnutrition is 

associated with a far greater proportion of underfives 

mortality compared to measles. 

5. Limitations of the Study 

A major limitation of the current study was that variables 

that were examined were few. This is due to the fact that 

in1960-89 data relating to management and outcomes of 

factors associated with underfives mortality such as neonatal 

disorders, pneumonia, diarrhoea, malaria etc. were for most 

part incomplete or inadequate. Equally, data that would have 

enabled measurement of impact of socio-economic 

conditions on underfives mortality were not available. In the 

absence of adequate data on these variables it was not 

possible to examine how they specifically contributed to 

decline in underfives mortality in 1960-89. 

6. Conclusion 

Decline in malnutrition and measles mortality rates among 

underfives significantly contributed to decline in all-cause 

underfives mortality rates in 1960-89 in Gweru city, 

Zimbabwe. On account of these findings, it is critical that 

efforts directed at controlling malnutrition and measles be 

intensified in areas and populations of similar settings. 

 

References 

[1] Caulfield LE, de Onis M, Blossner M, Black RE. 
Undernutrition as an underlying cause of child deaths 
associated with diarrhoea, pneumonia, malaria, and measles. 
Am J Clin Nutr 2004; 80 (1): 193-8. 

[2] Pelletier DL, Frongillo EA, Jr., Habicht JP. Epidemiologic 
evidence for a potentiating effect of malnutrition on child 
mortality. Am J Public Health 1993; 83 (8): 1130-3. 

[3] Van den Ent MM, Brown DW, Hoekstra EJ, Christie A, Cochi 
SL. Measles mortality reduction contributes substantially to 
reduction of all-cause mortality among children less than five 
years of age, 1990-2008. J Infect Dis 2011; 204 Suppl 1: 
S18-23. 

[4] Pelletier DL, Frongillo EA, Jr., Schroeder DG, Habicht JP. The 
effects of malnutrition on child mortality in developing 
countries Bull World Health Organ 1995; 73 (4): 443-8. 

[5] Lopez AD, Begg S, Bos E. Demographic and Epidemiological 
Characteristics of Major Regions, 1990-2001. In: Lopez AD, 
Mathers CD, Ezzati M, et al, editors. Global burden of disease 
and risk factors. New York, NY, Oxford University Press, 
2006. 

[6] Black RE, Cousens S, Johnson HL, Lawn JE, Rudan I, Bassani 
DG, et al. Global, regional, and national causes of child 
mortality in 2008: a systematic analysis. Lancet 2010; 375 
(9730): 1969-87. 

[7] Hill K, Pande R, Mahy M, Jones G. Trends in child mortality in 
the developing world: 1960-1996. New York: UNICEF; 1999. 

[8] Hill K, Amouzou A. Trends in Child Mortality, 1960 to 2000. 
In: Jamison DT, Feachem RG, Makgoba MW, et al, editors. 
Disease and Mortality in Sub-Saharan Africa. 2nd ed. 
Washington (DC), World Bank, 2006. 

[9] Hill K, Pande R, Mahy M, Jones G. Trends in Under-Five 
Mortality 1960-1990: Estimates for 84 Developing Countries. 
Washington, DC: World Bank; 1994. 

[10] Roll Back Malaria, UNICEF and World Health Organisation. 
World Malaria Report 2005: Available: 
http://www.rollbackmalaria.org/files/files/resources/WMRepo
rt_lr.pdf [Accessed 08 December 2015]. 

[11] Central Statistical Office [Zimbabwe] and Macro International 
Inc (2002). Zimbabwe Demographic and Health Survey 1999 
Calverton, Maryland. 

[12] Marufu T, Siziya S, Mudambo KS. Factors associated with 
secular trends in mortality attributed to measles in Gweru, 
Zimbabwe, in 1967-89. J Trop Pediatr 2008; 54 (2): 114-9. 

[13] Black RE, Morris SS, Bryce J. Where and why are 10 million 
children dying every year? Lancet 2003; 361 (9376): 2226-34. 

[14] Bryce J, Boschi-Pinto C, Shibuya K, Black RE. WHO 
estimates of the causes of death in children. Lancet 2005; 365 
(9465): 1147-52. 

[15] Amouzou A, Hill K. Child Mortality and Socio-economic 
Status in Sub-Saharan Africa. Etude De La Population 
Africaine 2004; 19: 1-11. 

[16] Rice AL, Sacco L, Hyder A, Black RE. Malnutrition as an 
underlying cause of childhood deaths associated with 
infectious diseases in developing countries. Bull World Health 
Organ 2000; 78 (10): 1207-21. 

[17] Schroeder DG, Brown KH. Nutritional status as a predictor of 
child survival: summarizing the association and quantifying its 
global impact. Bull World Health Organ 1994; 72 (4): 569-79. 

 


