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Introduction

The Primary Health Care (PHC) plays a determining 
role in improving health in a society and its development  
in all aspects. The main objective of PHC is to provide 
more and better health for everybody.1 According to the 
World Health Organization, health is defined as: “State of 
complete physical, mental, and social well-being, and not 
merely the absence of disease or infirmity”. Amongst the 
main ways of achieving this goal are death rate reduction 
and birth control. Irregular population growth is one of 
the main reasons of failure in achieving the goals of 
multi-aspect development, especially in countries that 

have just started their development. In general, the goals 
of PHC are first to reduce the morbidity and mortality, 
particularly infant mortality, reduce fertility and overall 
mortality, and increase life expectancy. Therefore, we 
will encounter a gradual decrease in the percentage of 
young population and then an increase in the number of 
the elderly population.

Dependency ratio indicates inactive population 
ratio compared to active population ratio in terms of 
economy and employment. To estimate dependency 
ratio, people under the age of 15 and above the age of 
65 are often used2 but in some countries people who 
are under the age of 20 or even 25 are used as young 
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 Abstract                                                      
Background: The dependency ratio (DR) is defined as the 
ratio of the non-working population to the economically active 
population. Dependency ratio is calculated by the sum of 
population under fifteen years and over 65 years divided by 
15-64 year old population. The interpretation of DR variation 
gives us the impact of health care services and some reproductive 
interventions. This study analyzed a 23-year DR trend in rural 
population of Fars province and the effect of some fertility 
variables on it. 
Methods: In this study, using data from vital horoscope and 
regression analysis, we analyzed a 23-year period of DR and 
some fertility indicators. 
Results: The total DR significantly declined from 102.5% in 1990 
to 41.4% in 2012 (P<0.001).  Most of this reduction is attributed 
to reduction in young DR. Old dependency ratio (population of 
65 years and more) was significantly growing (P<0.035). Number 
of rural health house, family planning coverage, total fertility 
rate and general fertility rate was significantly associated with 
total dependency ratio (P<0.009). 
Conclusion: We passed the first stage of demographic transition, 
i.e. young dependency ratio declining. But the old dependency 
ratio slowly increased; it is recommended that the health care 
services should be promoted in future, especially services for 
old age people. 
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dependent population while those who are 60 or 69 or 
even 74 years old are used as old dependent population. 
Dependency ratio is affected by at least two issues: 
1. the population younger than 15 years old; 2. the 
65-year-old or older population. Hence, the increase 
or decrease of this index is not interpretable alone and 
one must consider which aspect of dependency has 
increased or decreased. Therefore, like crude death 
ratio, either the increase or decrease of dependency 
ratio index can be desirable or undesirable (3). In 
general, dependency ratio is affected by some factors 
including health, economic and social factors. The 
increase of this ratio means that more people are 
economically dependent on the productive individuals. 
But if the increase occurs mainly among young people, 
it means that the birth rate has been high and the need 
for jobs and earnings will increase in future. On the 
other hand, if the increase occurs mainly among the 
elderly, it suggests an increase in the elderly and 
patients’ care as well as life expectancy.4

According to the census in 2006, the dependency 
ratio in Iran was 43% while it was announced to be 
94% in 1986.5 That is to say, in 1986 each 100 people 
who were at the age of working and profitability had 
to make a living not only for themselves but also for 
94 other people who were not at the age of working 
and economic profitability, but in 2006 the number of 
dependent people had decreased to 43.

The development procedure of the developed 
countries is as follows: first the rapid population growth 
and the young population percentage are decreased and 
then the 65-year-old and older population gradually 
increases, and generally the dependency ratio decreases 
in the first stage (due to the decrease of younger-than-
15-year-old population) and in longer stages it increases 
due to the increase of 65-year-old and older population. 
According to the investigations, in developed countries 
like Japan the dependency ratio decreased from 68% 
in 1950 to its lowest amount, i.e. 43% in 1992. Then it 
increased again and reached 56% in 2010.6 This increase 
of the dependent population in Japan is related to the 
increase of 65-year-old and older population percentage 
so that it reached from 5.3% in 1920 to 12.1% in 1999 
and it is predicted that in 2010 and then in 2090 it will 
reach 21.3% and 25%, respectively.7 It means that they 
have first decreased the under-15-year-old population 
as much as possible but because of appropriate health 
and medical care and improved lifestyle, the percentage 
of 65-year-old and older population has increased. 
However, according to the investigations done, not 
all developed countries have worked like Japan but it 
can be said that most of them have passed the stage of 
under-15-year-old population decrease.6 During the last 
60 years, a developing country like Iran has reached 
from 69% in 1950 to its highest amount which is 97.7% 
in 1988 but then it started to decrease and in 2010 it 
reached 39%. In some other developing countries such 

as Malaysia, Turkey and Cuba the dependency ratio 
has changed from 93.5%, 85% and 76.7% in 1970 
to 54.1%, 17.8% and 42.3 in 2010, respectively.6 The 
underdeveloped countries including some African 
countries have first had an increasing trend during the 
last 60 years and then, in the middle of their way, they 
had a decreasing procedure and now they have reached 
70%.6 It is predicted that in future most countries of 
the world will experience an increasing trend after 
a decrease in dependency ratio (due to the birth rate 
decrease), but the beginning of the increasing trend 
will vary among them.8 Such a prediction can also be 
expected for a country like India. The dependency ratio 
in India was 44.5% in 1950 but it will reach 35.1% 
and 40.8% in 2020 and 2050, respectively.9 This trend 
can also be observed in Latin America and Central 
America, (Figure 1).

One of the most significant determinants of 
dependency ratio is accomplishment of Family 
Planning programs and, following that, fertility 
reduction.10, 11 In addition to the accomplishment 
of Family Planning programs and birth control, 
preventing mothers’ and infants’ mortality and 
contagious diseases, and  preventing and appropriately 
curing non-contagious diseases all result in birth rate 
reduction first, and then increase in life expectancy.12 
Besides death rate reduction, one of the most important 
determinants of dependency ration is fertility rate 
reduction.4 If the fertility rate decreases, the 15-year-
old population and, in general, the dependency ratio 
will decrease. Through the fertility rate reduction, 
Family Planning programs cause the dependency ratio 
to decrease. On the other hand, as life expectancy, old 
population, and dependency ratio increase, we must 
get sensitive to retirement period and related issues13 
such as diseases and cares for the elderly. This study 
has been done with the aim of analyzing dependency 
ratio procedure during the last 20 years in rural 
societies and determining the effects of some family 
planning and fertility criteria on that procedure.

Materials and Methods

In this trend analysis study, we used the ecologic data 
such as all components of DR, Total Fertility Rate (TFR), 
General Fertility Rate (GFR), and percentage of women 
using family planning methods from vital horoscope 
of rural areas in Fars province, located at southern 
Iran, to analyze total, young and old dependency ratios 
during 1990 to 2012. We  also investigated the effects 
of variables such as the number of health-houses, TFR, 
GFR, and percentage of women using family planning 
methods on dependency ratio and its components. 
Vital horoscope is a statistical panel for monitoring 
some important vital statistics and health events. The 
increase in health care services (in this study, the number 
of health-centers has been considered as an indication 
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of health services and investment in health sector) and, 
following that, the increase of family planning programs 
coverage might decrease total and general fertility rates 
and eventually influence the age composition of the 
population. In order to investigate the correlation and 
determine the effects, we used the correlation coefficient 
and regression coefficient, respectively. The fertility and 
family planning data were gathered from vital horoscope 
of Fars province. The significance level in all statistical 
tests was considered lower than 0.05.

Definitions

The percentage of under-coverage women using 
family planning methods refers to the number of under-
coverage married women between the ages of 15 to 49 
who use one of the reliable methods of contraception 
divided by the number of all under-coverage married 
women between the ages of 15 to 49100.

Total fertility rate refers to the average live infants 
to whom a woman gives birth during her lifetime.

The general fertility rate refers to the number of 
live children born by 1000 women between the ages 

of 15 to 49 in a single year.

Total Dependency Ratio (TDR) means:
TDR = [(Population (0-14) + Population (65+)) / 
Population (15-64)] ×100
Young-Dependency Ratio (YDR) means:
YDR= [Population (0-14) / Population (15-64)] ×100
Old-Dependency Ratio (ODR) means:
ODR= [Population (65+) / Population (15-64)] ×100

Results

During the study period, TFR and GFR reduced from 
3.5 and 114 to 1.7 and 58, respectively. Number of health 
centers also reduced from 543 to 1000. Family planning 
coverage increased from 43% to 63% in Fars province at 
that period. The trends toward dependency ratio in rural 
population of Fars province during 1990 to 2012 is shown 
in Figure 2. The total dependency ratio has had a significant 
descending trend during this 23-year period (P<0.001). 
It has decreased from 102.5% in 1990 to 41.6% in 2012 
(at least 60% decreasing). The regression analysis was 
used to study this decrease in time more accurately. The 
regression coefficient (β)=-3.77. As can be seen in Figure 2, 

Figure 1: Estimating dependency ratio in some countries of Latin and Central America from 1950 to 2050.

Figure 2: Trend of total, child and old dependency ratios in rural areas of Fars province, 1990-2012.
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the young-dependency ratio (YDR) trend had a negative 
slope and β was -3.8 and it was decreasing with P<0.001; 
also, Old-Dependency Ratio (ODR) had a positive slope 
and β was 0.03 and it was significantly increasing during 
the study period (P<0.035).

As can be seen in Figure 3, the largest dependent 
population belonged to the population under the age 
of 15, and during this 23-year period, the population 
under the age of 15 gradually decreased while the 
65-year-old and older population increased but with 
a slight growth. The trend of YDR compared to ODR 
shows that it has changed from 13.5 times as much in 
the beginning of that period to 4.3 as much at the end 
of it (P<0.001 and  β=-0.52).

We used the correlation coefficient to show the 
relationship among these variables together (Table 1). 
As seen, there is a significant correlation among 
all these variables. Since TFR and GFR could be 
affected by family planning coverage with using 
bivariate regression analysis, a significant relationship 
(P<0.001) was observed between family planning 
coverage with TDR and YDR. This analysis also 
showed that only the number of health centers had 
a significant relationship with ODR (P<0.033). As 
shown, there is a positive correlation between ODR 

and life expectancy. In this study, we also obtained 
such finding, r=0.58 with P<0.01.

Discussion

Total dependency ratio had a significant (P<0.001) 
decreasing trend during this 23-year period. It has 
reached from 102.5% in 1990 to 41.4% in 2012. It has 
been indicated in many studies that this decreasing 
trend has existed in many countries during these 
recent decades.6, 14 This decrease is more attributed to 
the decrease of young dependency ratio as a result of 
the decrease in fertility rate as well as the success of 
family planning goals, so that the percentage of under-
coverage women using family planning methods and 
general fertility rate has changed from 43% and 3.5 in the 
beginning of the period to 61.3% and 1.79 at the end of it, 
respectively. As mentioned before, interpreting general 
dependency ratio per se is not correct and it must be taken 
into consideration which part of total dependency ratio 
(young or old) is changing. Generally, the dependency 
ratio change trend in most developed countries could be 
divided into two stages: the first stage mainly included 
decreasing changes in young dependency ratio and then 
the increase of old dependency ratio occurred with a 
slower growth.7, 8 Regarding the values and slope of 

Figure 3: Trend of child and old dependency proportions in rural areas of Fars province, 1990-2012.

 

 Table 1: Pearson correlation coefficient of predictive variables on dependency ratio
Variables effective on dependency ratio General fertility rate Total fertility rate Family planning 

coverage (%)
Number of 
health-houses

General fertility rate 1    
Total fertility rate 0.993

P<0.001
1   

Family planning coverage (%) -0.967
P<0.001

-0.974 P<0.005 1  

Number of health-houses -0.64
P<0.001

-0.694
P<0.001

0.9
P<0.001

1
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dependency ratio curve in Figure 2 and comparing it 
with the trends in developed countries it can be estimated 
that we are almost in the beginning of the second stage 
and from now on, we should expect the increase of old 
dependency ratio and, gradually, the increase of total 
dependency ratio.15 Results of this study showed that by 
increasing health services and family planning coverage 
and then decreasing fertility rate, the dependency rate, 
which was mainly due to the decrease of under-15-
year-old population, may be decreased. This way, the 
fertility rate decrease might play the role of increasing 
welfare level of families as well as economic growth of 
societies.16, 17 The significant decrease of YDR first results 
in a decrease in income and expenditure difference, and 
finally promotes social justice for providing childhood 
services and care, and this suitability has caused a 
significant decrease (P<0.01) in under-one-year-old 
infants’ mortality.18

Vital horoscope was first applied in 1988 in health-
houses. The data obtained from vital horoscope, 
especially population data (birth and death), has an 
acceptable quality.19 One limitation of the present 
study was that it just studied rural areas. In case of 
combining urban areas’ statistics with the present 
statistics (under the title of total statistics of Fars 
province), more reliable and generalizable results 
could be obtained. The other important point is that 
ecologic data were used in the present study. All 
ecologic studies have potentially a limitation, called 
ecologic fallacy, i.e. a relationship might exist between 
variables in group level but not in individual level 
and vice versa. On the other hand, it is not possible to 
control confounding variables.20 However, this study 
did not mainly aim to confirm the hypotheses; instead, 
it showed the correlation between some variables 
and dependency ratio. Therefore, if there seems to 
be a need for investigating the causal relationship 
between some variables and dependency ratio, doing 
analytical studies and appropriate multi-level analyses 
is necessary.

In general, results of this study revealed that 
dependency ratio of Fars province’s rural population 
has significantly decreased during the 23-year period 
and compared to the statistics of developed and even 
some developing countries, we have passed the first 
stage of dependency ratio changes (young dependency 
ratio decrease) with an acceptable success and now we 
are in the beginning of the second stage. In other words, 
we are in a demographic transition and must increase 
life expectancy and old dependency ratio through the 
increase of cares for the old and chronic diseases. 
Regarding the importance of this criterion, it seems 
necessary to make efforts in order to improve this 
criterion by promoting health services level, increasing 
health services budget, increasing knowledge level, 
retaining family planning coverage and fertility rate 
at the current level, improving cares during old age, 

and increasing availability of health services.
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