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Abstract  

 

Background: Twins and triplets fall behind singletons in cognitive and physical 

development. We analyzed whether these differences are modified by family social 

position.   

 

Methods: IQ, height, body mass index (BMI) and elbow flexion, handgrip and knee 

extension strength were measured in Swedish men born between 1951 and 1976 

during the conscription examination at 17 to 20 years of age. Information from 

Swedish registers on all siblings and parental socioeconomic position were linked to 

these measures. Together the measures were available for 1,140,329 singletons, 

19,755 twins and 207 triplets. The data were analyzed using regression analyses and 

fixed-effect models which compare twins and triplets to their singleton brothers. 

                                     

Results: Twins and triplets had slightly lower IQ, height, BMI and muscle strength 

than did singletons both at the population level as well as when compared to their 

singleton brothers. Although the differences between twins and triplets were small, 

they were largest in families with lower socioeconomic position. We also found larger 

differences in IQ among the sons of mothers born before 1940.  

 

Conclusions: Twins and triplets fall slightly behind singletons in cognitive and 

physical development, even in early adulthood, but twins and triplets show no major 

differences. These differences are largest in families in a low socioeconomic position. 

Our results underscore the importance of the post-natal environment in the 
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development of twins and triplets and suggest that their parents, especially those in a 

low socioeconomic position, need special support.  
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The long-term consequences of multiple births on child development have become an 

important pediatric issue in recent decades as the number of multiple births has 

dramatically increased due to the growing use of in vitro fertilization.1 A meta-

analysis of 16 studies found an overall twin-singleton difference in IQ of 4.2 points, a 

smaller difference in recent birth cohorts (0.5 IQ points) than in earlier birth cohorts 

(5.1 IQ points).2 Two large studies based on school records in the UK in 20043 and in 

the Netherlands in 1994-2003,4 which reported no difference in IQ between twins and 

singletons in mid-childhood, also gave evidence of the diminishing IQ difference 

between twins and singletons. With regard to physical development, evidence 

suggests that twins are lighter than singletons in late adolescence5 despite their rapid 

catch-up growth in early childhood.6 Studies of the development of triplets are rare, 

but reports from Japan suggest that triplets fall behind singletons in their motor 

development in early childhood7 as well as growth in height8 and weight9 in mid-

childhood. 

An important public health issue is whether a good post-natal environment 

could attenuate the negative effects of multiple pregnancies on child development as 

suggested by the diminishing difference in IQ between twins and singletons in recent 

birth cohorts.2 Thus far, however, this question has not been studied systematically in 

physical and cognitive development, and studies of triplets are rare. We therefore 

decided to analyze differences in IQ, height, body mass index (BMI), and muscle 

strength in early adulthood between twins, triplets and singletons in a large and 

representative cohort of Swedish men and to analyze whether they are modified by 

birth cohort and parental socio-economic position (SEP). Because we had information 

on the singleton brothers of twins and triplets, we were also able to account for all 

familial effects in our analyses.   
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Participants and methods 

 

IQ, height, and weight as well as elbow flexion, handgrip, and knee extension 

strength were measured during the conscription examination between 1969 and 1994. 

In these cohorts, the conscription examination preceded military service and was 

compulsory by law for all healthy male Swedish citizens; only those with a severe 

handicap or chronic disease verified by a physician were exempt. The median age at 

the time of the conscription examination was 18.2 years. To make the data more 

homogeneous for the measurement age, we excluded those who were younger than 17 

or older than 20 years at the time of the examination (19,010 men), since they 

comprised only a small fraction of the entire study population (1.6%). Information on 

the conscripts’ mothers, fathers, and all siblings was linked to data from the Swedish 

Multi-Generation Register through unique personal identification numbers. Our final 

study cohort comprised 1,140,329 singletons, 19,755 twins, and 207 triplets born 

between 1951 and 1976. The study was approved by the Ethical Review Board, 

Stockholm, Sweden. 

A combined IQ score was derived as a summary score from four subtests 

measuring logical, verbal, spatial, and technical capabilities. The global IQ was 

standardized to yield a Gaussian distributed score from 1 to 9. The Cronbach α for the 

global IQ score was 0.83, suggesting the high internal consistency of this measure. To 

make the results more comparable to those of previous IQ studies, we transformed the 

IQ score to yield a mean of 100 and a standard deviation of 15 points. The Swedish 

Army did not reveal to us the measurement protocol of the muscle strength tests. 

However, no systematic differences were evident in the mean values of the measures 
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between conscription offices, suggesting the use of a uniform protocol. The values of 

elbow flexion, handgrip and knee extension strength in these data were also close to 

those in a previous study of 31- to 35-year-old Finnish men.10 

Height and weight were measured in underwear and served to calculate BMI 

(kg/m2). Height and muscle strength values were approximately normally distributed, 

but to normalize the distribution for BMI, we had to make a logarithmic 

transformation. A small number of measures were rejected as outliers for height 

(0.2%; 160-200 cm), BMI (0.5%; 16-35 kg/m2), elbow flexion (0.13%; 150-750 

newtons), handgrip (0.13%; 150-990 newtons), and knee extension strength (0.04%; 

180-999 newtons) by replacing them with missing values because they fell outside the 

limits of the distributions. These values can be measurement or coding errors or 

correct values, but influenced by other genetic, idiopathic or environmental factors 

than those with effects falling within the normal range of variation.  

The SEP of the parents, based on occupation, was derived from the Swedish 

Population and Housing Censuses and linked to the data through personal 

identification numbers. This information was extracted from the 1990 census and, if 

unavailable or coded as unclassified, was extracted from the 1980, 1970, or 1960 

census in that order. SEP was classified into seven classes: higher-level non-manuals, 

mid-level non-manuals, lower-level non-manuals, farmers, skilled workers, unskilled 

workers, and unclassified. We classified those families with a mother or father in the 

higher- or mid-level non-manual positions as higher SEP families (40% of the 

conscripts) and others as lower SEP families. Further, we classified the mother’s birth 

year (from 1900 to 1961) as before 1940 (58% of conscripts) and 1940 or after. We 

used the mother’s birth year instead of the birth year of the conscript because some 

families may have brothers who belong to different birth cohorts and would thus be 
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split if we were to use the conscript’s birth year. Using the mother’s birth year ensures 

that the same families appear in all analyses. 

We began the analyses using ordinary multiple regression analysis. Separate 

models were used for IQ, height, logBMI, and the three muscle strength measures. 

LogBMI values were multiplied by 100 and can thus be interpreted as percent 

changes. The probability of dizygotic twin pregnancies increases with maternal 

aging.11 Thus we adjusted the results for the age of the mother at the time of delivery 

in addition to the birth year of the conscript, age at conscription, and conscription 

office. Swedish young men are required to enlist at the conscription office closest to 

their residence. Thus, adjusting the results for the conscription office adjusts the 

results for possible geographic variation in Sweden. We also found that both the 

mother’s and father’s SEP was associated with multiple birth (p < 0.0001), we so 

decided to adjust the results for maternal and paternal SEP also. In addition, we 

adjusted the results for the number of siblings in order to account for any possible 

negative effect of the larger family size on the postnatal resources of the family. 

We continued the analyses by using a fixed-effect regression model. In this 

model, a dummy variable is fitted for each set of siblings with the same mother. Thus, 

maternal half-brothers were also included because they are likely to have grown up in 

the same family. The model compares brothers born to the same mother and removes 

the confounding influences of all fixed observed and unobserved genetic and social 

characteristics that the brothers share. All models were estimated using Stata/SE 11.2 

statistical software (StataCorp, College Station, Texas, USA). We used Stata’s cluster 

option to take into account the effect of the non-random sample design on the 

standard errors.   
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Results 

 

Table 1 presents the unadjusted means and standard deviations (SD) for IQ 

and anthropometric traits. Twins had lower IQ by 2.6 points, shorter stature by 0.6 

cm, lower BMI by 0.6 kg/m2, and less muscle strength by 11 to 21 newtons than did 

singletons. In triplets, the differences were largely similar to those observed in twins, 

who had lower IQ by 2.1 points, shorter stature by 0.7 cm, lower BMI by 0.9 kg/m2 

and less muscle strength by 16 to 23 newtons than did singletons. No systematic 

differences in the SDs of IQ or the anthropometric traits were observed between 

singletons, twins, and triplets. Further, we found no differences in conscription age 

and birth year, but the maternal age was 1.6 years higher in twins, and 2.2 years 

higher in triplets, than in singletons.  

Table 2 presents the results of ordinary regression analyses adjusted for birth 

year, conscription office, conscription age, mother’s age at the time of delivery, 

number of siblings, and maternal and paternal SEP. Twins and triplets had lower IQ 

and shorter height than did singletons, but the differences were not statistically 

significant in triplets. Both total body mass measured as logBMI and muscle mass 

approximated by muscle strength were lower for twins and triplets than for singletons. 

When we studied the differences between twins and triplets by testing the equality of 

the parameter estimates, we found that these differences were not statistically 

significant (p = 0.22-0.98). 

We found statistically significant interactions with parental SEP or maternal 

birth cohort for IQ, logBMI, and muscle strength tests, but not for height. The 

difference in IQ was greater in lower SEP families (p = 0.013) and in the sons of 

mothers born before 1940 (p = 0.0008). LogBMI and all three muscle strength 
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measures also showed statistically significant interaction for parental SEP (p = 

0.0001-0.02). In the lower SEP families, the differences in logBMI and strength 

measures of twins and triplets, when compared to those of singletons, were larger than 

in the higher SEP families; the only exception was elbow flexion strength in triplets. 

Statistically significant interaction for the mother’s birth year for the anthropometric 

measures was found for elbow flexion (p = 0.01) and knee extension strength (p = 

0.03). However, these results were somewhat mixed, and generally larger differences 

were found for mothers born in 1940 or later.  

Table 3 presents the corresponding analyses using the fixed-effect model. 

These models compare sons born to the same mother and thus effectively adjusts the 

results for all maternal factors fixed between different pregnancies of the same 

women. We also adjusted the results for birth year, conscription office, and 

conscription age because these factors show variation between brothers. The results 

were largely similar to those of the regression model noted above. Twins had lower 

IQ, shorter stature, lower logBMI, and less muscle strength. The results for triplets 

were largely similar, but because of the lower statistical power of these analyses, the 

results were not statistically significant. We found no statistically significant 

differences between twins and triplets (p = 0.22-0.88). Further, we found no 

statistically significant interactions for parental SEP or birth year of the mother, which 

may also indicate the lower statistical power of these analyses.  

 

Discussion 

 

Our results, which showed lower IQ in twins and triplets than in singletons, 

are in line with those of previous studies reporting similar differences between twins 
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and singletons. A recent meta-analysis found that this difference was 4.1 points, 

whereas in this cohort the difference was 2.6 points.2 Comparing the IQ of twins to 

their singleton brothers, thereby taking into account all differences between families, 

revealed similar differences. To our knowledge, this is the first study to report an IQ 

difference between triplets and singletons. Even though triplets have slightly lower IQ 

than singletons, this difference seems to be no larger than in twins. Thus, even when 

triplets have lower birth weight and lower gestational age than twins,12 they do not 

seem to experience more problems in their cognitive development. It is worth noting 

that the latest-born participants of this study were born in 1976. Thus, all conceptions 

were natural since in vitro fertilization became available in Sweden in the early 

1980s.13 The results of more recent studies, which compared IQ in twins and 

singletons and found no differences, 3,4 may be biased due to higher SEP of families 

using in vitro fertilization, which carries a higher probability of dizygotic twins.1 

Interestingly, another Swedish twin study based on later birth cohorts (1973-1981) 

found that twins showed somewhat higher academic achievement despite their 

slightly lower IQ.14 This result suggests that social factors, such as support from the 

co-twin, may offset for twins’ disadvantage in IQ. 

In addition to the difference in IQ, we found that twins and triplets were 

shorter, lighter, and had weaker muscle strength than did singletons. Although we 

previously have reported the unadjusted means of anthropometric traits in twins and 

singletons as part of another study,15 the present study also reports on triplets and 

confirms that these results hold true when compared to the singleton brothers of twins 

and triplets. These findings are in line with a previous Finnish study which found that 

twins had lower BMI in late adolescence than did singletons.5 These results show that 

even in adulthood, catch-up growth during childhood does not completely compensate 



11 

 

for the effect of small birth size of twins.6 Triplets were shorter, had lower BMI, and 

weaker muscle strength than did twins, but these differences were relatively small and 

not statistically significant. Thus physical development in triplets seems to be largely 

similar to that observed in twins.  

Our most novel results concern socioeconomic differences in the cognitive and 

physical development of twins and triplets when compared to that of singletons. We 

found that in families with higher SEP, differences in both IQ and the physical 

characteristics of twins and triplets, when compared to those of singletons, were 

smaller than in families with lower SEP. This suggests that families with higher SEP 

have more resources, both material and social, to support their children and thus 

compensate for the negative consequences of the suboptimal pre-natal environment 

related to multiple birth. Another explanation is that some of these differences in the 

low SEP families originate in  post-natal life when the parents must cope with the 

demands of two or three children of the same age simultaneously. To take this effect 

into account, we adjusted the results for the number of siblings. This adjustment 

decreased the differences in the IQ and height of twins and triplets from those of 

singletons suggesting that post-natal resources affect these differences (the unadjusted 

results, though not shown here, are available from the corresponding author). 

However, caring for two or three children of the same age is more demanding than 

caring for children of different ages. Thus, adjusting the results only for family size 

does not necessarily account for all extra post-natal stress for twins and triplets.  

When we stratified the analyses by the mother’s birth cohort, we found that 

differences in the IQ of twins and triplets, when compared to that of singletons, were 

larger among the sons of mothers born before 1940 than among those of mothers born 

in or after 1940. However, in contrast to the results stratified by parental SEP, we saw 
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no similar interaction effects for the anthropometric measures. We used the mother’s 

birth year instead of the participant’s own birth year to ensure that the same data are  

used in all fixed-effect analyses comparing twins and triplets to their singleton 

brothers. They are strongly correlated, however, and the median birth year of the sons 

of mothers born before 1940 was 1958, whereas it was 1971 for the sons of mothers 

born in or after 1940. These results for IQ are likely to reflect differences in the post-

natal environment. From 1958 to 1971, the standard of living in Sweden improved 

dramatically. For example, the under-five-year mortality rate decreased from 19.18 to 

13.02 per 1000 live births,16 while at the same time gross domestic product per capita 

increased 1.6 fold based on reference prices from 2000.17 Correspondingly a previous 

meta-analysis found that IQ differences between twins and singletons were smaller in 

recent cohorts than in earlier ones.2 In this meta-analysis, the difference in the effect 

sizes between the birth cohorts was larger (0.5 vs. 5.1 IQ points) than in our study  

(1.9 vs. 2.4 IQ points). However, the time difference between the birth cohorts was 

also much smaller in our study, so these results are quite comparable. Advantages of 

our data are that our results are based on the same population and the data were 

collected using the same measurement protocol. An open question, however, is why 

no similar differences in physical development were found even though they were 

evident when stratifying the results for parental SEP. 

Our data have both important strengths and limitations. The main strength of 

our data is that our IQ and anthropometric measures, including muscle strength test 

results, cover a large number of singletons, twins, and triplets measured using a 

uniform protocol in early adulthood within very narrow age limits. The large sample 

size is necessary for the stratified analyses and when studying triplets, as triplet 

pregnancies are rare. We were also able to compare twins and triplets to their 
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singleton brothers and thus effectively take into account any shared genetic and social 

factors. Because the conscription examination was mandatory for all healthy Swedish 

men in our birth cohorts, our data are not prone to self-selection, which could 

otherwise bias the results. Finally the information on paternal and maternal SEP was 

register-based and thus more reliable than if we had used self-reported data.  

A major limitation of our data is that for these birth cohorts, we had no 

information on birth-related factors. It is well known that twins and, to an even larger 

degree, triplets have lower birth weight and earlier gestational age than do 

singletons.12 Previous studies have also shown that birth size affects both physical8,9 

and cognitive development18 in twins and triplets. However, when comparing twins 

and triplets to singletons, taking into account the effect of gestational age or birth size 

is problematic. For twins and triplets, growth retardation occurs largely during the 

third trimester of pregnancy and is a natural consequence of the physical constraints 

of the uterus.19 However, low birth weight and early gestational age in singletons can 

result because of multiple maternal factors varying from disease to smoking and low 

SEP.20 Thus, low birth weight and low gestational age is expected to show different 

associations with the development of singletons when compared to twins and triplets. 

We found evidence for this in Japanese children, since very low birth weight triplets 

were ahead of very low birth weight singletons in motor development in early 

childhood.7 Further, we used no information on zygosity because it was available only 

for part of the cohort, and stratification of the results by zygosity would have 

decreased the statistical power in the analysis stratified by parental SEP and maternal 

birth cohort. However, in our previous study in which we used self-reported zygosity 

and some of the same data as in this study, we found no major differences in height, 

BMI, or muscle strength between monozygotic and dizygotic twins.15 The fact that we 
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used no conventional IQ test, but our IQ measures were based on a test developed by 

the Swedish Army, could also be regarded as a limitation. In our previous study, 

however, we found that this test, for example, predicts mortality21 and is associated 

with the participant’s own and parental education and SEP22 in a way similar to that of 

other studies that use conventional IQ tests. Further, the IQ measure is based on four 

sub-tests measuring logical, verbal, spatial, and technical capabilities and 

consequently is not limited to a single domain of cognitive ability. Thus, the test used 

in this study is likely to measure general cognitive ability as measured by the other IQ 

tests also. It is also worth noting that men with a severe handicap or long-term disease 

were exempted from the conscription examination. The probability of severe birth 

defects, such as cerebral palsy, is much higher in multiple than in singleton births.23 

Thus, our results can be generalized only to healthy twins and triplets. Finally, 

because we had information only on males, we cannot directly generalize the results 

to females.  

To conclude, twins and triplets have somewhat suboptimal cognitive and 

physical development compared to that of singletons. This difference was small, 

however, and triplets showed no greater cognitive or physical delay than did twins. It 

is worth noting that the lag in the cognitive and physical development of twins and 

triplets was greatest in lower SEP families, which probably have fewer resources than 

do higher SEP families. Thus, supporting families with twins and triplets is vital in 

minimizing the possible harmful effects of multiple birth on the further development 

of the offspring.  
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Table 1. Means and standard deviations (SD) of IQ and anthropometric measures for singletons, twins and triplets. 

 

 

 Singletons Twins  Triplets 

 Mean SD Mean SD Mean SD 

 

IQ (point) 100.0  14.99 97.4  15.19 97.9  14.83 

Height (cm) 179.2  6.41 178.6   6.50 178.5  6.33 

Body mass index (kg/m2) 21.7  2.79 21.1  2.55 20.8     2.41 

Elbow flexion strength (newton) 387  83.1 375  81.3 366  81.5 

Hand grip strength (newton) 616  96.8 605  95.3 600   90.9 

Knee extension strength (newton) 569  117.2 548  113.0 546  110.1 

Conscription age (years) 18.3 0.46 18.3 0.47 18.2 0.48 

Birth year (year) 1964 7.58 1963 7.54 1964 8.06 

Mother’s age at birth 27.3 5.70 28.9 5.58 29.5 4.99   

N 1,140,329  19,755   207  



19 

 

Table 2. The effect of multiple birth on IQ and anthropometric measures in ordinary regression analyses.a 

         

 All men  Stratified by parental    Stratified by mother’s birth year  

    socioeconomic position   

   Lower SEP Higher SEP  before 1940 1940 or after 

 β 95% CI β 95% CI β 95% CI β 95% CI β 95% CI  

   

IQ  

Singletons 0  0  0  0  0 

Twins  -2.25 -2.49, -2.02 -2.34  -2.65, -2.04 -2.20  -2.56, -1.84 -2.44  -2.72, -2.15 -1.87  -2.27, -1.47 

Triplets -1.48 -3.99, 1.04 -2.21  -5.58, 1.15 -0.50  -4.22, 3.21 -2.23 -5.36, 0.91 -0.09  -4.19, 4.00 

p-value of interaction  0.013 0.0008 

 

Height  

Singletons 0  0  0  0  0 

Twins  -0.50  -0.61, -0.39 -0.48   -0.62, -0.35 -0.54  -0.72, -0.37 -0.47  -0.60, -0.33 -0.56  -0.75, -0.37 

Triplets -0.49 -1.73, 0.75 -0.54  -2.12, 1.05 -0.41  -2.37, 1.56 -0.42  -1.93, 1.10 -0.58  -2.71, 1.54 

p-value of interaction    0.91    0.56   

 

logBMI*100 

Singletons 0  0  0  0  0 

Twins  -2.04  -2.22, -1.85 -2.34  -2.59, -2.10 -1.57   -1.85, -1.29 -1.96 -2.18, -1.74 -2.17  -2.50, -1.84 

Triplets -3.36  -5.48, -1.24 -3.99  -6.79, -1.19 -2.51 -5.71, 0.69 -3.79  -5.96, -1.61 -2.49  -6.83, 1.84 

p-value of interaction    0.0001    0.42 

 

Elbow flexion strength  

Singletons 0  0  0  0  0 

Twins  -11.9  -13.2, -10.6 -13.6  -15.3, -11.9 -9.2  -11.2, -7.1 -11.1  -12.7, -9.6 -13.0  -15.2, -10.9 

Triplets -20.8  -34.2, -7.4 -19.5  -38.4, -0.7 -23.1 -41.8, -4.3 -31.0  -45.0, -16.9 -1.4  -26.4, 23.6 

p-value of interaction    0.01     0.01 
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Handgrip strength  

Singletons 0  0  0  0  0 

Twins  -11.5  -13.1, -10.0 -13.3 -15.3, -11.3 -8.8  -11.2, -6.4 -11.0  -12.9, -9.1 -12.3  -15.0, -9.7 

Triplets -15.6  -30.7, -0.6 -15.9  -36.8, 4.9 -15.7  -37.3, 5.9 -12.3 -31.4, 6.7 -20.2 -44.2, 3.9 

p-value of interaction    0.02     0.39 

 

Knee extension strength  

Singletons 0  0  0  0  0 

Twins  -17.5 -19.2, -15.7 -19.6  -21.8, -17.3 -14.4  -17.3, -11.5 -16.2  -18.4, -14.1 -20.1  -23.3, -17.0 

Triplets -19.3 -37.5, -1.1 -22.9  -48.0, 2.2 -15.4  -41.6, 10.8 -16.9  -40.9, 7.0  -22.6  -51.7, 6.5 

p-value of interaction     0.007     0.03 

 

 
aAdjusted for birth year, conscription office, conscription age, mother’s age at the time of delivery, number of siblings, and maternal and paternal 

socioeconomic position. 
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Table 3. The effect of multiple birth on IQ and anthropometric measures in fixed-effects regression analyses.a 

 

 All men  Stratified by parental   Stratified by mother’s birth year 

    socioeconomic position     

   Lower SEP  Higher SEP before 1940 1940 or after 

 β 95% CI β 95% CI β 95% CI β 95% CI β 95% CI  

   

IQ  

Singletons 0  0  0  0  0 

Twins  -2.50  -3.34, -1.65 -2.45  -3.51, -1.39 -2.43  -3.88, -0.98 -2.45  -3.51, -1.39 -2.59  -3.56, -1.63 

Triplets -8.29  -17.55, 0.97 -8.58  -20.32, 3.16 -7.86  -23.62, 7.91 -8.58  -20.32, 3.16 -8.61  -19.36, 2.15 

p-value of interaction    0.89     0.98 

 

Height  

Singletons 0  0  0  0  0 

Twins  -1.04  -1.38, -0.70 -0.97  -1.39 -0.54 -1.16  -1.74, -0.58 -0.95  -1.33, -0.57 -1.25  -1.93, -0.56 

Triplets -0.29  -4.52, 3.93 0.24  -5.48, 5.95 -0.53  -6.65, 5.58 -0.23  -5.13, 4.67 -0.36  -8.53, 7.81 

p-value of interaction    0.81    0.56 

 

logBMI*100 

Singletons 0  0  0  0  0 

Twins  -2.68  -3.38, -1.99 -2.92  -3.82, -2.03 -2.07  -3.21, -0.93 -2.51  -3.29, -1.74 -3.11  -4.58, -1.64 

Triplets -1.75  -10.53, 7.03 -0.73  -9.92, 8.46 -3.19  -18.76, 12.37 -2.03  -12.09, 8.02 -1.05  -18.26, 16.16 

p-value of interaction 0.58 0.69 

 

Elbow flexion strength  

Singletons 0  0  0  0  0 

Twins  -12.9  -18.1, -7.6 -14.4  -21.1, -7.8 -8.8  -17.7, 0.1 -12.5  -18.6, -6.5 -13.4  -23.8, -3.0 

Triplets -18.8  -65.3, 27.7 -19.2  -94.4, 56.0 -16.7 -68.6, 35.3 -15.1  -73.2, 43.0 -25.1  -95.4, 45.2 

p-value of interaction    0.63       0.78   
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Handgrip strength  

Singletons 0  0  0  0  0 

Twins  -13.6  -19.6, -7.6 -16.3 -23.9, -8.7 -8.9  -19.1, 1.3 -14.2  -21.0 -7.3 -12.2  -24.3, -0.04 

Triplets -18.8  -84.1, 46.5 -12.1 -109.5, 85.2 -23.9  -109.8, 61.9 -15.8  -95.6, 63.9 -24.0  -131.2, 83.2 

p-value of interaction    0.52     0.98 

 

Knee extension strength  

Singletons 0  0  0  0  0 

Twins  -22.6  -29.9, -15.4 -24.7  -33.7, -15.7 -17.4  -30.1, -4.7 -21.9  -30.2, -13.6 -24.3  -38.4, -10.3 

Triplets -34.9  -124.0, 54.2 -44.4  -155.2, 66.4 -24.5  -173.3, 124.2 -32.9  -136.4, 70.6 -41.1  -211.3, 129.2 

p-value of interaction    0.67     0.96 

aAdjusted for birth year, conscription office, and conscription age.  

 




