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Abstract: This paper studies the causal effect of family size on children’s health.  We 

formulate a model of child health production where family size has a negative effect on 

child health due to resource dilution but a positive effect due to a positive effect on the 

development of the immune system, as proposed by the hygiene hypothesis. We use a 

large dataset on the entire Swedish male birth cohorts between 1965 and 1978 to evaluate 

which effect that dominates. We use the occurrence of twin births as exogenous shifts in 

family size.  Overall, our results suggest that family size has a positive effect on general 

health outcomes. This suggests that the mechanism proposed in the hygiene hypothesis 

dominates the mechanism proposed in the quantity-quality model. 

 

 

JEL classification: 

Key words: Quality-Quantity Tradeoff; Family size; Birth Order; Health; Twin 

Instrument; Fixed Effects. 

 

                                                 
*
 The authors thank Martin Karlsson, Maarten Lindeboom, Anton Nilsson, and seminar participants at Lund 

University and the University of Duisburg-Essen for useful comments and suggestions. 
†
 Lund University, IZA, HEP, CED. Email: petter.lundborg@nek.lu.se 

‡
 Department of Economics and CED, Lund University. Email: hilda.ralsmark@nek.lu.se. 

§
 Corresponding author: Linneaus University, Linnaeus University Centre for Labour Market and 

Discrimination Studies, CED, CReAM and IZA. Email: dan-olof.rooth@lnu.se. 



 

 

2 

1. Introduction 

The importance of early life health for an individual’s success in life is well-studied. 

Children with poorer health in their early stages of life have been found to fare worse 

when looking at various adult outcomes, such as education, income and the probability of 

being employed, even after controlling for background characteristics (Currie et al., 2009; 

Currie and Hyson, 1999; Case et al., 2005). But what determines an individual’s health at 

an early stage of life? One plausible input in the production function of health is family 

size, but it is a priori unclear whether it has a positive or negative effect. If health is the 

same type of human capital as education, then the quantity-quality model predicts that 

parents with a large family face a higher cost of investing in the health of their children 

relative to parents with a small family. The result is a negative effect of family size on 

child quality (Becker and Lewis, 1973; Becker and Tomes, 1976). On the other hand, the 

medical literature’s hygiene hypothesis predicts that infections at early childhood can 

have a positive effect on adult health since the body develops a better immune system 

(Strachan, 1989). As family size influences the level of exposure to pathogens, bacteria, 

parasites, and viruses, the hygiene hypothesis suggests a positive effect of family size on 

child health.
1
 With both of these mechanisms at play, the net effect of family size on 

health depends on which one that dominates, as well as how the health outcome is 

determined. 

                                                 
1
 The effect of early exposure will differ by type of bacteria, pathogens, parasites, and virus, and the 

circumstances in which exposure takes place. For example, exposure to bacteria that gives diarrhea can have 

a long-lasting negative health effect on children in some countries while it may simply increase the immune 

system in other countries. Likewise, some types of pathogens, bacteria, and viruses are almost always bad 

for early life health, or always positive.  
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In general, the relationship between family size and child health is relatively 

unexplored in the economics literature. The existing studies have found a negative 

association between family size and height, an outcome thought to be a good proxy for 

general health (Glick et al. 2007; Lawson and Mace, 2008; Hatton and Martin, 2010). 

Studies on the relationship between family size and child health are more common in the 

medical literature, where more specific health outcomes such as diseases and diagnoses 

have been analyzed. The results have generally shown that children from large families 

are less likely to have, for example, hay fever and asthma (Wickens et al. 1999; Karamus 

and Botezan, 2002). Unfortunately, much of the evidence on a relationship between 

family size and health outcomes in both the economics and medical literature is largely 

correlational in nature. But since parents who choose to have many children may be 

different from those who choose to have few, in ways that are difficult or impossible to 

control for, OLS estimates may be biased and suggest a negative correlation between 

family size and health while there is no causal relationship.  

This paper adds to the literature on family size and child health in several ways. 

First, it is one of the first papers to estimate the causal effect of family size on child 

health. Second, as far as we know, this paper is the first to consider health as a special 

type of human capital that can be affected by both parental investment and exposure to 

pathogens, bacteria, parasites, and viruses. We formulate a model that incorporates both 

these mechanisms. Third, we use the twin IV identification strategy while taking into 

account a recent critique of the twin methodology.
2
 Rosenzweig and Zhang’s (2009) 

                                                 
2
 The twin IV identification strategy was introduced by Rosenzweig and Wolpin (1980) and a related 

literature uses the twin IV identification strategy to estimate the effect of family size on other child 
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show that if one does not control for the systematically lower health of the twins, the twin 

IV estimate is upward biased. Similar to this, Lundborg, Ralsmark and Rooth (2013) 

show that parental allocation differs by the zygosity of the twins and controlling for 

zygosity reduces the bias in the twin IV estimate. They argue and provide evidence that 

monozygotic twins are more different from singletons than dizygotic twins because they 

are of relatively lower birth endowment and offer greater economies of scale in quality 

production. In this paper we follow Lundborg, Ralsmark and Rooth (2013) and control 

for the zygosity of the twins to capture any parental response to twin specialty. Fourth, 

one of our two health outcomes is global health, a measure designed by the Swedish 

armed forces to capture both psychological and physical health. Thus, we have a unique 

objective measurement of general health that takes into account many different aspects of 

health. 

Our OLS results show a significant negative correlation between family size and 

height and global health. The negative correlation between family size and health 

remains as we add controls for demographic and parental characteristics, and birth 

order. This result is in line with the majority of the findings in other studies, although 

the magnitudes are not very large. However, when we estimate a causal effect by 

instrumenting family size by a twin birth, we find a positive effect on height of circa 0.6 

– 1.1 centimeters per sibling. In addition to this, we find indication of a positive causal 

effect of family size on global height by about 0.1 standard deviations.   

 Our IV results provide a couple of insights on the role of the family when it 

comes to children’s health. First, the results show the importance of using exogenous 

                                                                                                                                                  
outcomes, such as education, earnings, and IQ (Angrist et al. 2010; Åslund and Grönkvist, 2010; Black et 

al., 2005; Black et al., 2007; Black et al., 2010; Lundborg, Ralsmark and Rooth, 2013) 
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variation in family size when analyzing family size effects. Second, there is a positive 

effect of family size on general health outcomes that are jointly determined by parental 

resource allocation and exposure to pathogens, bacteria, parasites, and viruses. Third, the 

magnitudes of the effects are large and non-negligible.  

We perform a number of sensitivity analyses to test the robustness of our results.  

Two of these concern the randomness of a twin birth. We do not find any evidence that 

suggests that a twin birth is correlated with parental socioeconomic background or 

maternal health. We also analyze the correlation between twin zygosity and parental 

education and do not find any evidence of a correlation. Overall, a twin birth can be 

seen as a random incidence, which is important for the interpretation of our results. 

A final analysis is made on the importance of spacing within a family and we 

find that the positive effect of family size on health increases if children are born 

relatively close together. This speaks in favor of the idea that early exposure to 

pathogens, bacteria, parasites, and viruses is an important input in the health production 

function. 

The paper proceeds as follows. In Section 2 we discuss the literature on family 

size and health, and the potential mechanisms through which family size may affect child 

health. In Section 3 we outline the empirical strategy. In Section 4 we describe the data 

we use. In Section 5 we present and discuss the results. In section 6 we conclude. 
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2. Background and related literature 

Why should family size be an important input in the health production function? There are 

a number of strands of literature that discuss potential mechanisms but they have insofar 

not been jointly discussed in any study. First, there is a literature on the importance of 

child health on a number of adult outcomes. Second, there is a literature on parental 

investment in child quality in the economics literature. Third, there is a literature on the 

relationship between family size and specific health outcomes in the medical field. This 

section discusses and bridges these strands of literature. 

 

2.1. Child health and adult outcomes. 

A growing body of literature shows the importance of child health when it comes to adult 

outcomes in terms of health, education and earnings. Much of this literature is concerned 

with the effect of health at birth (often proxied by birth weight) and the results suggest 

that children of poor health at birth tend to do worse in adulthood (Black et al., 2007; 

Oreopulus et al., 2008; Currie and Moretti, 2007; Currie et al. 2010). Currie et al. (2010) 

uses data on 50.000 children born in the Canadian province of Manitoba and find that 

health problems in childhood (in particular mental health problems) are significant 

determinants of adult outcomes. Similarly, Case et al. (2005) uses data from the 1958 

British Birth Cohort Study and finds that children who suffer   from   chronic   conditions   

have   lower   educational   attainment, wages, and employment probabilities compared 

to other children. Smith (2009) uses data from the Panel Study of Income Dynamics 

and sibling fixed effects to study the long-term effects of child health on earnings, and 

finds a significant negative effect of poor health in childhood on adult earnings. 
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2.2 Family size and health outcomes. 

Given that a large body of literature has found evidence that early life health is related to 

adult outcomes it seems natural to ask what role the family itself plays in the production 

of child health. If health is another form of human capital the quantity-quality model 

predicts that an increase in family size leads to a dilution effect of parental resources 

(Becker and Lewis, 1973; Becker and Tomes, 1976). This, in turn, leads to a fall in child 

health. On the other hand, for health outcomes that to a certain degree depend on the 

exposure to pathogens, bacteria, parasites, and viruses at an early stage of life, such as 

allergies and autoimmune diseases, the hygiene hypothesis predicts that an increase in 

early exposure leads to an increase in immunity, which is beneficial for health in the long-

run (Strahan, 1989).
3
 Since family size can be thought to increase exposure to pathogens, 

bacteria, parasites, and viruses, the hygiene hypothesis suggests that family size reduces 

the likelihood of developing these health conditions. 

So far, the research on family size and child health has either used the quantity-

quality trade-off or the hygiene hypothesis as the mechanism that drives the relationship, 

and almost exclusively looked at correlations. In the economics literature, Hatton and 

Martin (2010) study the effect of family size and birth order in the UK during the 1930s 

and find a negative relationship between family size on height. Lawson and Mace (2008) 

uses the British Avon Longitudinal Study of Parents and Children dataset, and finds that 

children from larger families are about 2.5 cm shorter and have a lower growth rate. To 

                                                 
3
 One of the mechanisms proposed in the hygiene hypothesis is that the developing immune system must 

receive stimuli from pathogens, bacteria, parasites, and viruses to develop T-cells, or else it becomes more 

susceptible to autoimmune diseases and allergic diseases (Bufford, 2005). Examples of diseases that the 

hygiene hypothesis has been applied to ranges from hay fever and eczema,  



 

 

8 

the best of our knowledge, only two papers have sought to model an exogenous shift in 

family size to estimate a causal effect of family size on child health. Both of these papers 

have used variants of the twin IV identification strategy. Glick et al. (2007) use twins at 

first birth as a source of variation in family size and find that children from a large family 

size are found to be shorter, and that this effect is largest for children with high birth 

orders. Rosenzweig and Zhang (2009) find a similar result when they examine the effect 

on all children, including the twins themselves, after controlling for birth weight. The 

authors look at various outcomes and find a negative relationship between family size and 

the schooling progress, the expected college enrolment, grades, and child health for all 

children in the family.  

In the medical literature the focus is on more specific health outcomes such certain 

types of disease, and not general health outcomes that economists may be more interested 

in. Perhaps due to the specificity of the medicine field, it is not surprising that there is no 

consensus on the underlying mechanisms, the direction, or the size of the correlations. In 

addition to this, the “sibling effect” has been defined in different ways. For example as the 

number of siblings/family size, the number of older siblings, the number of brothers and 

birth order (Karmaus and Botezan, 2002). Wickens et al. (1999) finds that children from 

large families have less probability of having hay fever, skin prick positivity, and 

Immunoglobin E (an important class of antibody associated with allergy 

hypersensitivity). In accordance with this observation, a number or studies have found 

that a large family size is associated with a lower probability of asthma and allergies 

(Karmaus and Botezan, 2002) and some cancers (Bevier et al., 2011).  
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3. Method 

The quantity-quality model and the hygiene hypothesis both predict a causal effect of 

family size and child health, but the proposed effects run in opposite directions. In this 

section, we combine these two mechanisms in one model of child health production. In 

our model, an increase in family size affects child health in two ways. First, child health 

falls because there are less available parental resources per child. Second, child health 

increases because there is an increase in the exposure to pathogens, bacteria, parasites, 

and viruses. As a result, the net effect of family size on health outcomes depends on the 

relative importance of the mechanisms for the health outcome of interest and is a matter 

of empirical investigation. 

 

3.1. A model of child health production. 

Child health is produced according to the following production function 

(1) Healthi=f(ei, Zi,bi, Xi) 

Where ei is the birth endowment of child i, Zi is parental investment in child i, bi is the 

exposure to pathogens, bacteria, parasites, and viruses of child i, and Xi is a vector of 

parental characteristics. We assume that child health increases with birth endowment, so 

that α>0. In accordance with the quantity-quality model and the hygiene hypothesis we 

assume that health increases with investment and exposure to pathogens, bacteria, 

parasites, and viruses, so that healthZi>0 and healthbi>0. Also, since parental investment in 

child health can crowd out some of the positive effects of exposure to pathogens, bacteria, 

parasites, and viruses, we assume that biZi<0. An example of the crowding out effect 
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would be that parents clean their house to the degree that children become hypersensitive 

to certain allergens and later on develop an allergy such as fur allergy.  

Using the theoretical relationship between family size and child health, we capture 

the child health production function with the following empirical model:  

(2) Healthi = αei + β1Zi(N) + β2bi (N) + β3Zi(N)*bi (N) + Xiβ4 + vi 

Where α captures the effect of birth endowment on child health, β1 captures the effect of 

family size on parental investment in child health, β2 captures the effect of family size on 

exposure to pathogens, bacteria, parasites, and viruses in producing child health, β3 

captures the crowding out effect, and β4 captures the effect of parental characteristics on 

child health, and vi is an error term. 

It should be mentioned that there is not only one parameter of interest in this model. 

Rather, we are interested in the net effect of family size on child health, as given by [β1 + 

β2 + β3]. For notational simplicity, we therefore denote the overall effect of family size by 

β’1 and rewrite equation (2) as 

(3) Healthi = αei + β’1FamilySizei + Xiβ2 + vi 

Given the theoretical framework described in Section 4 we can make the following 

propositions about β’1. 

I. β’1 < 0 for health outcomes where the quantity-quality trade-off dominates the 

positive mechanism in the hygiene hypothesis.  

II. β’1 > 0 for health outcomes where the positive mechanism in the hygiene 

hypothesis dominates the quantity-quality trade-off. 
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III. β’1 = 0 for health outcomes that are not driven by either the quantity-quality trade-

off or hygiene hypothesis, or for health outcomes where the negative and positive 

effects cancel out. 

 

Parents that have many children may be different from those that have few in ways that 

also affect their preference for child investment in health. Since it is very difficult to 

control for these characteristics, the OLS estimates constructed from equation (3) may be 

biased. Because of this, we follow the literature on estimating causal effects of family size 

on child outcomes and use the twin IV identification strategy.
4
 Our twin IV identification 

strategy is based on the two equations that follows, where equation (4) is the first-stage 

and equation (5) is the reduced form. 

(4) Family Size = α0 + α1Twin + α2MZ*Twin + Xα3 +  v 

(5) Health = β0 + β’1Family Size + β2MZ + β3MZ*Twin + Xβ4 + ε 

Here, Health is the health outcome of the individual at the age 18; Family size is finalized 

family size; X is a vector of covariates that includes controls for parental characteristics, 

parental socioeconomic background, and birth order; Twin is a dummy variable that takes 

the value 1 if the nth birth is a twin birth and 0 if it is a singleton birth; MZ*Twin is a 

dummy variable that takes the value 1 if the nth birth is a monozygotic twin and 0 if it is 

a dizygotic twin or a singleton. ε and v are error terms.  

Following Black et al (2005), we use three separate samples when we estimate β’1. 

Sample (i) consists of first born males in families with two or more births. Here the 

instrument is whether the second birth is a twin or singleton. Sample (ii) consists of first- 

                                                 
4
 The twin IV identification strategy was introduced by Rosenzweig and Wolpin (1980). A good description 

of the method is given by Black et al. (2005). 
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and second-born males in families with three or more births. Here the instrument is 

whether the third birth is a twin or singleton. Sample (iii) consists of first-, second- and 

third-born males in families with four or more births. Here the instrument is whether the 

fourth birth is a twin or singleton. We condition the samples on the number of births 

instead of family size so that twins can be included in the analysis as an IV, but none of 

the individuals that we observe in the samples are twins themselves. Thus, each sample 

consists of the n-1 (n={2, 3, 4}) older siblings to the potential twin that the instrument 

concerns.  

The advantage with an estimation strategy that divides the sample by the birth 

parity that the potential twin birth concerns is that it makes it likely that all families that 

choose to have the nth child have the same preferences, which should lessen any potential 

bias that remains. It also makes it easier to control for birth order effects, since a twin 

birth complicates the birth orders of the following children (Black et al., 2005). Since we 

condition on 1, 2, or 3 prior births in the sample our average is always higher than the 

population average, which was 1.91 in 1970 (Statistics Sweden). It is also possible for a 

first-born child to be present in all three samples. This would occur if he were the first-

born child in a family with at least four births.  

For the twin IV to capture causal effects of family size on child health, a twin birth 

must fulfill a number of criteria. First, twin-births must be random. Second, a twin birth 

must increase family size. Third, a twin birth may only affect the health of the other 

children in the family via its effect on family size. We will discuss these assumptions 

when we present the results in Section 5.  
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4. Data 

We perform our main analysis using a merged dataset from three sources. Our health 

outcomes are from the Swedish National Service Administration (Pliktverket). Parental 

and demographic information come from total population registers , and family 

information comes from the Multi-generational register (Statistics Sweden). The 

definitions of all variables used in the analysis are given in Table 1. 

The Swedish National Service Administration data has information on every 

individual born between 1965 and 1978, who enlisted in the army between 1983 and 

1996, and who lived in Sweden in 1999.
5
 Military enlistment was mandatory for all 

Swedish male citizens the year they turned 18 during the period of our analysis and 

included a thorough medical examination. The data therefore includes detailed 

information on an individual’s health status. We only analyze the outcomes of males since 

the few women who enlisted may compose a very selected sample. We restrict our 

analysis to native Swedish males, i.e. those born in Sweden to Swedish-born parents, in 

order to avoid any confounding influence of ethnic diversities.
6
 Our dataset covers around 

90% of the native male Swedish population from the relevant cohorts. Finally, we do not 

include children born when IVF treatment was possible, since children born via IVF may 

be a selected sample and twins are overrepresented amongst IVF births. 

The Multi-Generation register has information on the number of children born by 

the mother up to and including 2008 and it is likely that we observe the complete family 

                                                 
5
 The individuals had to live in Sweden during 1999 since the enlistment information was initially collected 

for the 1999 population data. 

6
 Moreover, non-native ethnic groups have a much lower participation rate for enlisting since only about 

fifty percent (or less) are Swedish citizens, making selective participation an issue for these groups.  
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size since the youngest boys in the data are born in 1978. Each individual is linked to their 

biological parents and siblings through a unique parental identification number and we 

only include families for whom information on the number of births equals the number of 

children born by the mother (or where there has been a twin birth and the number of 

children exceeds the number of births by one). Birth order is extracted when calculating 

birth ranks within families using the full population data in 1999. One could worry that 

individuals that have migrated or died create a bias in this calculation but we expect such 

bias to be minor since the family size calculated from the Multi-Generation data is almost 

identical to family size taken from the population data.
7
 Twins are identified from the 

Twin register provided by Karolinska Institutet. This data also include information on the 

zygosity of the twins. There are four categories: monozygotic twins, dizygotic twins of 

the same gender, dizygotic twins of opposite gender, and twins of unknown zygosity. We 

use this information to construct two variables; an indicator variable that takes the value 1 

if the nth born is a twin and 0 otherwise, and an indicator variable that takes the value 1 if 

the nth born is a monozygotic twin and 0 if it is a dizygotic twin or a singleton.
8
  

 

4.2. Outcome variables 

We use two health outcomes that are thought to capture a notion of general health. The 

first is height, a variable measured and recorded by medical employees at the enlistment. 

Height is considered to be one of the best indicators of early life health and it has been 

used as a marker of socioeconomic variations in childhood. It has also been shown that 

taller individuals live longer (Elo and Preston, 1992; Silventoinen, 2003; Waaler, 1984). 

                                                 
7
 The relevant cohorts have a correlation of 0.89 

8
 We are forced to drop twins of unknown zygosity. 
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Recent research also shows that there is a substantial height-premium in the labor 

market (Case and Paxson, 2008; Lundborg, Nystedt and Rooth 2013).  Height is 

affected by both parental investment in, for example, nutritional food, and exposure to 

pathogens and bacteria (ref.).  

The second general health outcome is global health. It is a letter-based scale that 

runs from “A” to “M” (except “I”) if the individual is allowed military training and “Y” or 

“Z” if the individual that is not allowed to do military training. Global health was 

developed by the army and it is based on a physical and psychological assessment of the 

suitability of the individual to do military work. Therefore it may put more weight on 

factors that are important in the military, but it should be a good proxy for general health 

status in the civilian life as well. We transform the global health measure by assigning 

“A” the value 0, “B” the value -1 etc., and normalize it for ease of interpretation. An 

increase in the “Global health” index means an improvement in general health.  

 

4.3. Independent variables 

Our most comprehensive OLS models and all our IV models include controls for the 

individual’s birth order to separate family size from birth order effects, year of birth, and 

year of enlistment to pick up anything specific for the year that the conscript enlisted. We 

also include controls for mother’s age at nth birth because the probability of a dizygotic 

twin birth increases with age, and both parents’ birth years and levels of education.
9
 We 

                                                 
9
 We choose to use parents’ level of education in 1999 to be sure that the parents have completed their 

education. 
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have full information on all parental demographic characteristics, but some information is 

missing on socioeconomic variables.
10

  

 

4.4. Descriptive statistics 

Table 2 reports the descriptive statistics for all our controls as well as our main outcome 

variables, separate for each sample that we use to estimate causal effects. As one might 

expect, children from larger families tend to be shorter and also get lower scores on 

global health (non-normalized average). The number of twin births falls from 1279 in 

Sample (i) to 301 in Sample (iii), and the twin share increases from 0.8 percent in Sample 

(i) to 1 percent in Sample (ii) and (iii). Since these are conditional family sizes, this 

reflects the fact that a family of two or three births is far more common than a family of 

more than four births, but that the probability to have a twin birth increases with family 

size. The ratio of MZ and DZ twins also differs between the samples. In Sample (i) the 

ratio is 0.54 but in Sample (iii) it is only 0.28. This reflects the fact that having DZ twins 

has been found to be related to the age of the mother whereas having MZ twins is 

believed to be completely random.  

 

5. Results 

5.1. OLS regression results 

This part of the section is concerned with the correlation between family size and health 

when controlling for background factors, and birth order. We use three models (A-C) to 

estimate equation (3) and calculate correlations between family size and health. The 

                                                 
10

 Information on education is missing for 10% of the fathers and 4% of the mothers. In our analysis, we 

include dummy variables indicating if the person has missing information on education. 
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difference between Models A – C is the number of controls included in the vector X. 

Model A only includes family size, year of enlistment, and mother’s age at birth. Model B 

adds parental socioeconomic and demographic variables background. Models C adds 

controls for birth order, as to not confound the family size effect with birth order effects. 

The results, given in Table 3, allow us to make two conclusions. First, the correlation 

between family size and health is significant and negative in almost all regressions. 

Second, this is the same result that has been found in the earlier literature on correlations 

between family size and child health. 

 

5.2. IV regression results 

Since we are interested in the causal effects of family size on child health and not 

correlations, the most important results in this paper are the twin IV estimates, which we 

present in this subsection. Table 4 gives the IV estimates on the effect of family size on 

health when we estimate the model given by equation (4) and (5).  

Since the idea behind the twin IV is that a twin birth shifts finalized family size 

for a number of families (the compliers) it is important that a twin birth actually affects 

family size. The effect of a twin birth on family size is given by α1 in the first stage 

equation (4) and the estimated effect in our analysis is given in Table 4. The estimated 

size of α1 ranges between 0.7-0.8 in the different samples. This means that a twin birth 

increases the average number of children in the family with 0.7-0.8 children. The size of 

the effect of a twin birth on finalized family size is in line with earlier studies and 

increases when we move across Sample (i) to (ii) but remains similar between Sample (ii) 
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and (iii). The F-statistics for Sample (i) – (iii) are very large and we are therefore not 

concerned about the problem of weak instruments.   

Having established that our first-stage is strong and show similar results as other 

studies that have used the twin IV, we now turn to our IV estimates in Table 4. In 

general, the causal estimates of family size on child health are very different from the 

OLS estimates that capture correlations. Our IV estimates show a positive and significant 

causal effect of family size on health. An additional child in the family increases height at 

age 18 by between 0.8 and 1.1 centimeters in Sample (i) and (ii). Likewise a positive and 

significant effect is found for global health in Sample (i). Each additional child in the 

family increases global health by 0.1 standard deviations. 

Our results also show that it is important to add information on zygosity to equation 

4 and 5 since the size of the estimates of the effect of family size on height increase for  

Sample (i) and (ii) and the effect on global health is positive and significant for Sample 

(i), compare Table 4 and Table A1 in the appendix. A possible explanation to this change 

in estimates is that the specification including zygosity captures some of the parental 

allocative responses to a twin birth that would not exist in the event of a singleton birth. 

In our model, if parents respond to a (MZ) twin birth by reallocating resources away from 

the twins and towards the singletons (reinforcement) this leads to crowding out of some 

of the positive effect of family size on the older sibling that is driven by the mechanism 

in the hygiene hypothesis.  

Overall, our IV results suggest that the effect of family size on child health is 

positive and not negative. This is in contrast to the findings in the literature but given the 

theoretical background it is not a controversial result. The findings simply suggest that the 
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positive effect proposed by the mechanism in the hygiene hypothesis dominates the 

negative effect proposed by the quantity quality model.  

 

4.2.Discussion of results and sensitivity analysis 

Our results confirm the suspicion that correlations between family size and children’s 

health are not the same as causal effects of family size and children’s health. While the 

majority of the OLS estimates are negative and significant this is not the case for the IV 

estimates, which show large and significant positive effects.  

A potential worry when using twins to instrument for family size is that a twin birth 

is non-random. If it is the case that parents with twins are different from those with 

singleton births, then this will affect the IV estimate and it will be difficult to generalize 

the results. Åslund and Grönkvist (2005) use Swedish data that is similar to us and show 

that a twin birth is not correlated with permanent parental income or parental education. 

In Table 5 we perform a similar analysis but use parental income recorded before the 

twin birth, since parental income after a twin birth could be endogenous. More 

specifically, we are looking at correlations between parental education and parental 

income before the twin birth and twin births, using the fact that we have each parent’s 

income data for 1970 and 1975. The results, given in Table 5, do not suggest that 

socioeconomic status is correlated with the probability of a twin birth. In Sample (i), 

father’s logged annual income in 1975 is significant at the 10 percent significance level 

but the coefficient is very small and looking at the F-statistics we fail to reject the null 

hypothesis that all coefficients in the model are equal to zero. Thus, the model does not 

have any explanatory power. 
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A related worry is that maternal health is correlated with the probability of having 

twins. If this is the case, then healthier mothers are overrepresented in the group of 

parents that have twins, which may affect the IV estimate. For this reason, we perform a 

placebo test of the causal effect of family size on the probability that the older sibling has 

a birth defect (e.g. malformation). This is a health outcome that is determined before the 

twin birth and therefore should be uncorrelated with family size, unless there is a 

relationship between the maternal health and the probability of a twin birth. The results, 

given in Table 6, show no indication that family size is related to the probability of birth 

defects.   

Overall, the two tests of whether twin births are likely to be correlated with either 

socioeconomic status or health; two factors that can be correlated with factors that 

determine child health, show no indication that this is the case. Like Åslund and 

Grönkvist (2005) we find that Swedish twin births appear to be as good as random. 

Another potential worry is that parents who get monozygotic and dizygotic twins 

are different from each other. For example maternal age increase the chance of a 

dizygotic twin but not monozygotic twin birth. In all our regressions, we control for 

mother’s age at nth birth but there may still be other parental characteristics that are 

correlated with the probability of a DZ twin.
11

 For this reason, we estimate the simple 

linear probability model given in equation (6). 

(6)  Prob(DZ) = β0 + β1edum + β2eduf + β2mother’s agen+ ε 

                                                 
11

 Despite a lot of research on factors that increase the likelihood of getting twins, no factor related to MZ 

twins have been found in the medical literature.  
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DZ is an indicator variable that takes the value 1 if the twin at nth birth is a DZ twin, and 

0 if it is a MZ twin, edum is the level of education of the mother, eduf is the level of 

education of the father, and mother’s agen is the mother’s age at the nth birth that the twin 

IV concerns.
12

 The results are given in Table 7 and there is little indication that the 

parents of DZ twins are different from the parents of MZ twins. The model has no 

explanatory power in Sample (ii) and (iii), suggesting that a twin birth is random. In 

Sample (i) the only significant variable is if the father has 16 years of education. 

However, this variable is only significant at the 10 percent level. While not conclusive, 

the results from the analyses suggest that twins and twin types are random. 

Since child health is determined at a relatively early stage of life it may be that 

family size matters more when the child is young. In other words, the effect of family 

size depends on spacing. One reason why this may be the case is that children of similar 

age may interact more with each other and spread more pathogens, bacteria, parasites, 

and viruses to each other. Another mechanism is that exposure to a certain pathogen, 

bacteria, parasite, or virus may only matter for the immune system when the child is 

young. As a result, having a sibling that is many years younger may not have an effect on 

the child’s immune system, while having a sibling that is only a couple of years younger 

does.  

To see if spacing matters we divide our sample by the number of years that it has 

taken between the first-birth and the nth birth that the twin IV concerns. We define 

spacing to be close if the number of years between the first and nth birth that the twin 

concerns is fewer than or equal to the median and far away if the number of years is more 

                                                 
12

 Parents with unknown level of education has been excluded from the sample in this case. Results do not 

change, however.  
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than the median. The median number of years in each sample is 4, 7, and 9 respectively. 

The results, given in Table 8 show that spacing is an important factor when it comes to 

family size effects on child health. Family size has a large and significant positive effect 

on health in all three samples when family formation is relatively quick, whereas it 

largely disappears when it takes relatively long. 

 

5. Conclusion 

Based on a large dataset of Swedish males, this paper analyzes the causal effect of family 

size on child outcomes in terms of health at age 18, as measured by height and global 

health, while using twin births as a source of exogenous variation in family size. As a type 

of human capital, we argue that health is different from alternative measures of child 

quality such as education and earnings since it can be thought of as the combined result of 

both parental investment and exposure to environmental factors such as pathogens, 

bacteria, parasites, and viruses. The first mechanism is captured by the quantity-quality 

model in the economics literature and the second mechanism is captured by the hygiene 

hypothesis in the medicine literature. In this paper we consider the combined effect of 

these two in our empirical model and estimate the net correlation with OLS and net causal 

effect with the twin IV identification strategy. 

Our OLS results suggest that there is a negative significant correlation between 

family size and health. This is in line with the result in many studies. However, the OLS 

estimates capture correlations and therefore the important results are the IV estimates that 

capture the causal effect of family size on child health. Unlike our OLS estimates, our 

twin IV estimates show a positive causal effect of family size on the general health status 
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of the child at the age 18. Each additional sibling increases height at the age by 0.8-1.1 

centimeters and global health by 0.1 standard deviations. The results indicate that OLS 

estimates on the effect of family size on child health are downward biased. They also 

suggest that the mechanism proposed by the hygiene hypothesis dominates that proposed 

by the quantity-quality model when it comes to our general child health outcomes. 

Our results are robust to a number of sensitivity analyses that are intended to test 

the validity of the assumptions made when using the twin IV. We find supporting 

evidence that twin births and twin types are random and that having twins increases 

family size. This makes us more confident in interpreting the twin IV estimates as 

unbiased causal effects of family size on child health.  

We also find that spacing matters for the effect of family size on child health. This 

is in line with the idea that the exposure to pathogens, bacteria, parasites, and viruses is 

the most important for health in the early stages of life. When family formation takes 

place relatively quick, we find even larger and more significant positive effects on child 

health, whereas when family formation takes place relatively slow, the effect of family 

size on child health is insignificant.  

In the beginning of the paper we asked the question if family size is an important 

input in the child production function. We have shown that it is and that the effect is 

positive. This result is different from that found in earlier studies and we attribute the 

difference to the fact that we are able to use twins as an exogenous source of variation 

while controlling for parental response to twin specialty that may bias the twin IV 

estimate. In general, the finding of a positive causal effect means that fertility policies in 
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similar developed countries that aim to influence family size have additional unintended 

effects on the health of the next generation. 
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Tables 

Table 1 

 

Definition of variables 

 

  

Variable Definition 

  

Health outcomes   

Height Height in centimeters 

Global health Health measure that captures both mental and physiological 

health. Normalized. 

Endogenous variables:  

 Number of children Mother’s recorded number of children. Ranges from 1 to 5 

children. Families with more than five children have been 

given a family size of five due to scarcity. 

Family composition:  

 Twins at second birth Indicator variable = 1 if the second birth is a twin; 0 otherwise. 

 Twins at third birth Indicator variable = 1 if the third birth is a twin; 0 otherwise. 

 Twins at fourth birth Indicator variable = 1 if the fourth birth is a twin; 0 otherwise. 

 Monozygotic 

twin 

Indicator variable = 1 if the nth birth is a monozygotic twin; 0 

otherwise. 

Twin composition:  

 Number of twins Total number of twins in the sample. 

 MZ twins Total number of monozygotic twins in the sample. 

 DZ twins Total number of dizygotic twins in the sample. 

 Unknown zygocity Total number of twins of unknown zygocity in the sample. 

Control variables:  

 Year of birth Year of birth of the individual whose outcome we analyze. 

 Mother’s age of first birth Mother’s age at first birth. 

 Mother’s age at 2nd birth Mothers age at the second birth, which may be a twin or 

singleton birth, in sample (i). 

 Mother’s age at 3nd birth Mothers age at the third birth, which may be a twin or singleton 

birth, in sample (ii). 

 Mother’s age at 4nd birth Mothers age at the fourth birth, which may be a twin or 

singleton birth, in sample (iii). 

 Father’s age in 2007 Father’s age in 2007. 

 Mother’s education Mother’s number of years of completed schooling. 

 Father’s education Father’s number of years of completed schooling. 
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Table 2 

 

Descriptive statistics 

    

 Sample (i) Sample (ii) Sample (iii) 

    

    

Endogenous variables:    

 Number of children 2.32 3.17 4.15 

    

Twin composition:    

 Number of twins 1.279 960 301 

 MZ twins 365 239 54 

 DZ twins 666 539 57 

 Unknown zygosity 239 168 190 

 Ratio of MZ to DZ 0.54 0.44 0.28 

    

Control variables:    

 Year of birth 1971 1970 1970 

 Mother’s year of birth 1947 1946 1944 

 Father’s year of birth 1944 1943 1941 

 Mother’s age of first birth 24 23 21.8 

 Mother’s age at 2nd birth 28 - - 

 Mother’s age at 3nd birth - 30 - 

 Mother’s age at 4nd birth - . 32 

 Mother’s education 11.7 11.6  

 Father’s education 11.6 11.5 11.8 

    

Health outcomes:    

     

 Height 179.691 179.472 179.093 

 Global height -2.35 -2.39 -2.60 

    

Number of observations 166.233 103.964   28.286 

    

Note.– The table reports descriptive statistics for the main analysis performed in the paper. Sample (i) 

contains first-born children in families with two or more births. Sample (ii) consists of first- and second-

born children in families with three or more births. Sample (iii) consists of first-, second-, and third-born 

children in families with four or more births. 
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Table 3 

 

OLS results 

 Sample (i) Sample (ii) Sample (iii) 

    

 A B C A B C A B C 

Health outcome:          

 Height -0.076***   

(0.029) 

-.119***   

(0.029)    

-0.107***   

(0.029) 

-0.185***   

(0.053) 

-0.167***     

(0.052) 

-0.141***     

(0.052) 

-0.333***   

(0.127) 

  -0.224*   

(0.126)    

-0.156   

(0.127) 

           

 N 159595 159595 159595 90138 91418 91418 24149 24149 24149 

           

           

 Global health -0.001    

(0.005)     

-0.006    

(0.005) 

-0.004    

(0.005) 

-0.042***   

(0.008) 

-.036***    

(0.008) 

-0.032***    

(0.008) 

-0.088***   

0.020 

-0.064***   

(0.020)   

-0.058***   

(0.020)   

           

 N 144221 144221 144221 79743 80917 80917 20936 20936 20936 

           

Note. – This table reports estimates of family size on child outcomes using Model A – C. The samples include non-twins. Model A only includes family size, birth 

year of the individual as well as the birth year of the mother. Model B adds controls for the birth year of the father and the educational attainment of the mother 

and father. Model C adds controls for birth order as well as the mother’s age at first birth. Standard errors that allow for intra-family correlations are reported in 

parenthesis. ***Statistically significant at the 1% level; **Statistically significant at the 5% level; *Statistically significant at the 10% level. 
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Table 4 

 

IV results  

    

 Sample (i) Sample (ii) Sample (iii) 

Health outcome: Estimate First-stage Estimate First-stage Estimate First-stage 

Height 1.102***   

(0.360) 

0.719***   

(0.007) 

0.616*   

(0.372) 

0.837***   

(0.006) 

0.796 

(0.722) 

0.838*** 

(0.010) 

N 159579 159579 91265 91265 24099 24099 

F 19.43 413.80 11.19 735.14 4.64 199.36 

       

Global health 0.094*   

(0.055) 

0.727***    

(0.008) 

0.056 

(0.055) 

0.839***   

(0.006) 

0.104 

(0.106) 

0.849*** 

(0.010) 

N 144206 144206 80782 80782 20891 20891 

F 32.16 392.89 42.03 694.52 19.15 205.10 

       

Note. – This table reports estimates of family size on child outcomes of the first, second, and third born 

child. The samples include non-twins only. In addition to the reported estimates, the regressions include 

indicators for age, mother and father’s age, mother and father’s education, mother’s age at first birth and 

age when the potential twin birth occurred, and year dummies. Sample (ii) and (iii) also include indicators 

for birth order. Standard errors that allow for intra-family correlations are reported in parenthesis. 

***Statistically significant at the 1% level; **Statistically significant at the 5% level; *Statistically 

significant at the 10% level. 
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Table 5 

 

Twin birth correlations with parental socioeconomic background 

 Sample (i) Sample (ii) Sample (iii) 

 t=1970 t=1975 t=1970 t=1975 t=1970 t=1975 

       

Mother’s ln(incomet) 
0.001 

(0.001) 

0.002 

(0.002) 

0.000 

(0.001) 

0.003 

(0.003) 

-0.000 

(0.004) 

0.001 

(0.007) 

Mother’s education       

11 
0.006 

(0.001) 

-0.001 

(0.002) 

-0.002 

(0.002) 

0.002 

(0.004) 

-0.001  

(0.004) 

-0.002 

(0.008) 

12 
-0.002 

(0.002) 

-0.002 

(0.003) 

0.005 

(0.003) 

-0.005 

(0.006) 

0.005 

(0.007) 

-0.009 

(0.013) 

14 
0.001 

(0.002) 

0.003 

(0.003) 

-0.001 

(0.003) 

0.001 

(0.005) 

-0.006 

(0.005) 

-0.008 

(0.010) 

16 
0.001 

(0.002) 

-0.002 

(0.003) 

0.001 

(0.003) 

0.005 

(0.005) 

0.003 

(0.005) 

0.015 

(0.011) 

18 
-0.007 

(0.008) 

-0.007* 

(0.007) 

0.012 

(0.013) 

0.025 

(0.020) 

-0.002 

(0.020) 

0.021 

(0.04) 

       

Father’s ln(incomet) 
0.001 

(0.010) 

0.003* 

(0.002) 

-0.001 

(0.002) 

-0.001 

(0.002) 

0004 

(0.003) 

0.007 

(0.001) 

Father’s  education       

11 
0.001 

(0.001) 

0.003 

(0.002) 

0.001 

(0.002) 

-0.002 

(0.004) 

0.000 

(0.004) 

-0.007 

(0.009) 

12 
-0.001 

(0.001) 

0.002 

(0.003) 

-0.000 

(0.002) 

0.004 

(0.004) 

0.005 

(0.007) 

-0.008 

(0.010) 

14 
0.003 

(0.02) 

0.001 

(0.003) 

0.000 

(0.003) 

0.004 

(0.005) 

-0.006 

(0.005) 

-0.007 

(0.012) 

16 
0.002 

(0.002 

0.001 

(0.003) 

0.003 

(0.003) 

0.010 

(0.005) 

0.002 

(0.005) 

-0.024** 

(0.011) 

18 
-0.008* 

(0.005) 

-0.005 

(0.008) 

0.008 

(0.006) 

-0.003 

(0.008) 

-0.002 

(0.020) 

-0.03 

(0.020) 
       

N 37066 14398 19099 5693 3804 1101 
F 2.22 0.78  2.33 0.95 0.78 0.70 

Note.- This table reports correlation between parental socioeconomic status and a twin birth. t 

refers to the year that we have data on parental income, and we restrict the data so that the 

potential twin birth takes place after t. All regressions include fixed effects for birth cohort, 

year of the potential twin birth, parental birth year, and missing value on parental education. 

***Statistically significant at the 1% level; **Statistically significant at the 5% level; 

*Statistically significant at the 10% level. 
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Table 6 

 

Sensitivity analysis: Placebo test 

    

 Sample (i) Sample (ii) Sample (iii) 

Health outcome:       

 Birth  defects 0.002   

 (0.008) 

0.000    

(0.007) 

0.012    

(0.014)    

N 159594 91265 24099 

F 8.85 6.08   4.32 

    

Note. – This table reports estimates of family size on child outcomes of the first, second, and third born child. The 

samples include non-twins only. In addition to the reported estimates, the regressions include indicators for age, 

mother and father’s age, mother and father’s education, mother’s age at first birth and age when the potential twin 

birth occurred, and year dummies. Sample (ii) and (iii) also include indicators for birth order. Standard errors that 

allow for intra-family correlations are reported in parenthesis. ***Statistically significant at the 1% level; 

**Statistically significant at the 5% level; *Statistically significant at the 10% level. 
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Table 7 

 

Likelihood of dizygotic twin, given a twin birth 

 Sample (i) Sample (ii) Sample (iii) 

    

Mother’s education 
   

 

11 
0.010 

(0.043) 

0.009 

(0.049) 

-0.045 

(0.092) 

12 
-0.54 

(0.067) 

-0.144 

(0.100) 

0.127 

(0.175) 

14 
-0.071 

(0.054) 

-0.030 

(0.062) 

0.018 

(0.177) 

18 
-0.189 

(0.256) 

-0.107 

(0.280) 

0.010 

(0.127) 

Father’s  education    

11 
0.025 

(0.045) 

0.010 

(0.052) 

0.140 

(0.105) 

12 
-0.055 

(0.512) 

0.069 

(0.063) 

-0.006 

(0.111) 

14 
0.060 

(0.055) 

-0.082 

(0.073) 

-0.208 

(0.151) 

18 
0.054 

(0.072) 

0.054 

(0.142) 

0.56** 

(0.278) 
    

N 973 673 198 
F 1.20 1.39 1.53 

Note.- This table reports the linear probability of a twin birth being a monozygotic 

or dizygotic twin. The sample includes twins only. Controls omitted from the table 

are dummies for mother and father’s birth year and mother’s age at nth birth, and 

missing information on education. ***Statistically significant at the 1% level; 

**Statistically significant at the 5% level; *Statistically significant at the 10% 

level. 

Table 8 
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Table 8 

 

Sensitivity analysis: Spacing  

    

 Sample (i) Sample (ii) Sample (iii) 

Health outcome: ≤4 >4 ≤7 >7 ≤9 >9 

 Height 1.156** 

(0.517) 

1.063** 

(0.505) 

1.202**   

(0.571) 

0.091 

(0.482) 

2.300**   

(1.045 

-0.447   

(0.936) 

 N 95281 64298 52365 38900 9987 14112 

 F 10.42 10.09 6.43 5.02 2.41 2.92 

        

 Global health 0.138* 

(0.079) 

0.056 

(0.075) 

0.199***   

(0.073) 

-0.067 

(0.081) 

0.355**    

(0.153) 

-0.117 

(0.134) 

 N 86619 57587 46671 34111 8671 12220 

 F 18.42 14.37 20.42 22.38 7.22 12.63 

        

Note. – This table reports estimates of family size on child outcomes of the first, second, and third born child. The 

samples include non-twins. In addition to the reported estimates, the regressions include indicators for age, mother 

and father’s age, mother and father’s education, mother’s age at first birth and age when the potential twin birth 

occurred, and year dummies. Sample (ii) and (iii) also include indicators for birth order. Standard errors that allow for 

intra-family correlations are reported in parenthesis. ***Statistically significant at the 1% level; **Statistically 

significant at the 5% level; *Statistically significant at the 10% level. 
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Table A1 

     

IV results without MZ dummy 

     

  Sample (i) Sample (ii) Sample (iii) 

Health outcome:        

 

Height 0.612**   

(0.256) 

0.717***   

(0.005) 

0.510* 

(0.285) 

0.839***  

(0.005) 

0.563   

(0.584) 

0.835***    

(0.009) 

N 159813 159813 91418 91418 24149 24149 

F 19.96 505.52 11.46 796.07 4.73 194.40 

       

Global health -0.011   

(0.042) 

0.723*** 

(0.005) 

0.042 

(0.044) 

0.842***   

(0.005) 

0.103   

(0.079)   

0.844***    

(0.009) 

N 144423 144423 80917 80917 20936 20936 

F 33.06 480.01 43.16 746.16 19.58 201.45 

       

Note. – This table reports estimates of family size on child outcomes of the first, second, and third born 

child. The samples include non-twins. In addition to the reported estimates, the regressions include 

indicators for age, mother and father’s age, mother and father’s education, mother’s age at first birth and 

age when the potential twin birth occurred, and year dummies. Sample (ii) and (iii) also include 

indicators for birth order. Standard errors that allow for intra-family correlations are reported in 

parenthesis. ***Statistically significant at the 1% level; **Statistically significant at the 5% level; 

*Statistically significant at the 10% level. 


