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Abstract. Evolutionary theory suggests that maternal grandparents will invest more in their 
grandchildren than paternal grandparents, due to the difference between the certainty of maternity 
and the uncertainty of paternity. Tests of this prediction have tended to use retrospective ratings 
by grandchildren rather than self-reported behaviour by grandparents. Using a large-scale dataset 
from the Netherlands, we show significant differences between maternal and paternal grandpar-
ents in terms of frequencies of contact with their grandchildren, while controlling for a wide range 
of other variables. Our results show biases consistent with the paternity uncertainty hypothesis. 
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INTRODUCTION 
 
Kinship has been claimed to be of relatively low importance for social interaction in 
modern societies (BECK 1993; BECK and BECK-GERNSHEIM 2002; GIDDENS 1991). 
Yet, from an evolutionary perspective, we should expect biological relatedness to 
be an enduringly powerful determinant of social investments, even in modern socie-
ties (HAMILTON 1964). In historical European populations, grandmothers have been 
found to provide significant benefits for their grandchildren (LAHDENPERÄ et al. 
2004; RAGSDALE 2004). Similar beneficial effects were found for a contemporary 
population in rural Ethiopia and Gambia (GIBSON and MACE 2005; SEAR et al. 
2000; SEAR et al. 2002). Since maternal grandparents are related to their grandchil-
dren by certain maternity rather than uncertain paternity, we should expect their 
levels of investment to be higher than those of their paternal-line counterparts.  

Consistent with predictions based on paternity uncertainty, differences in so-
licitude between maternal and paternal grandparents have been found in historical 
(VOLAND and BEISE 2002) and modern societies (EULER and WEITZEL 1996; 
EULER et al. 2001; MICHALSKI and SHACKELFORD 2005; PASHOS 2000). Typically, 
maternal grandmothers invest most in their grandchildren followed by maternal 
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grandfathers, and paternal grandmothers, with paternal grandfathers investing least 
(EISENBERG 1988; HOFFMAN 1979–1980, KAHANA and KAHANA 1970; ROSSI and 
ROSSI 1990). Even though paternity uncertainty in contemporary societies is as-
sumed to be relatively low (see ANDERSON 2006), consistent differences in solici-
tude have been found between maternal and paternal grandparents. These differ-
ences between matrilines and patrilines have also been documented for uncles and 
aunts (GAULIN et al. 1997; MCBURNEY et al. 2002). In line with predictions for pa-
ternity uncertainty maternal uncles and aunts were rated more positively than pater-
nal uncles and aunts. In general, individuals thus appear to invest more in their 
matriline than in their patriline. 

PASHOS (2000), however, found the reverse for rural Greeks: paternal grand-
parents invested more than maternal grandparents. Similar effects have been found 
for rural areas in the USA (KING and ELDER 1995; KING et al. 2003). A possible 
explanation for this effect is that in rural samples inheritance of land benefits males 
and females differently and that solicitude measures reflect attempts by males to 
acquire land from grandparents (MICHALSKI and SHACKELFORD 2005). 

Evolutionary studies of grandparental investment in modern societies have 
mainly focussed on retrospective ratings by grandchildren, rather than grandparen-
tal behaviour (CHRASTIL et al. 2006; EULER and WEITZEL 1996; EULER, HOIER and 
ROHDE 2001; LAHAM, GONSALKORALE and VON HIPPEL 2005; PASHOS 2000; but 
see MICHALSKI and SHACKELFORD 2005). The main argument for using this 
method has been that grandparents would give socially desirable answers and there-
fore would claim to treat all grandchildren equally (EULER and WEITZEL 1996; 
HOFFMAN 1979–1980). However, research from a family studies perspective has 
analysed the grandparent-grandchild dyad from the grandparent point of view, and 
has found consistent differences in grandparent-grandchild contact frequencies by 
lineage (UHLENBERG and HAMILL 1998). MICHALSKI and SHACKELFORD (2005) 
have argued that contact frequencies are a poor measure for investment, mainly be-
cause they do not take into account who initiates contact. However, social network 
research commonly uses contact frequency measures and these measures often re-
late to emotional and financial support (see HOUSE, UMBERSON and LANDIS 1988). 
It is thus reasonable to examine contact frequency data from a grandparent perspec-
tive for evidence of lineage-based differences. We analysed a large data set from 
the Netherlands for lineage effects, using a multivariate design that allowed us to 
control for initiative of contact and a large number of other factors affecting the 
grandparent-grandchild tie. The variables examined, and our predictions about 
them, are summarized in Table 1. Following paternity uncertainty, the chief predic-
tion of interest is that, when other factors are controlled for, there will be consistent 
differences in contact frequency between maternal grandmothers and paternal 
grandmothers/grandfathers, and between maternal grandfathers and paternal grand-
fathers. However, paternity uncertainty does not necessarily lead to predict that ma-
ternal grandfathers will invest more than paternal grandmothers, as is commonly 
found. This finding has been attributed to co-residence of grandparents (see GAULIN  
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Table 1. Variables (frequencies/means) in the model and concomitant predictions 
 

Variables Categories Frequen-
cies/means Prediction References 

Education 
(3 cat.) 

Incomplete, primary or 
lower vocational 
Secondary or higher  
vocational 
University or postgraduate 

 
n = 335 
 
n = 468 
n = 28 

More contact if 
higher educated 

BARRANTI (1985) 
BAYDAR and BROOKS-
GUNN (1998) 

Marital status 
respondent (3 
cat.) 

Widowed  
Divorced  
Married 

n = 169 
n = 101 
n = 562 

Divorced and wid-
owed grandparents 
will have less con-
tact than married 
grandparents. 

BAYDAR and BROOKS-
GUNN (1998) 
DENHAM and SMITH 
(1989) 
KING (2003) 
REITZES and MUTRAN 
(2004) 

Marital status 
child 

Married 
Cohabiting  
(but not married) 
Widowed  
(no resident partner) 
Divorced  
(no resident partner) 
Never married  
(no resident partner) 

n = 682 
 
n = 115 
 
n = 2 
 
n = 20 
 
n = 12 

More contact if di-
vorced or widowed 
(although contin-
gent upon sex) 

DENHAM and SMITH 
(1989) 
JOHNSON (1988) 

Urbanization 
(respondent) 
(5 cat.) 

Very strongly urbanised  
(> = 2500 addr/km²) 
Strongly urbanised  
(1500-2500 addr/km²) 
Moderately urbanised 
(1000-1500 addr/km²) 
Hardly urbanised  
(500-1000 addr/km²) 
Not urbanised  
(< 500 addr/km²) 

 
n = 91 
 
n = 239 
 
n = 172 
 
n = 199 
 
n = 130 

More contact in 
less urbanized re-
gions 

KING and ELDER 
(1995) 
KING et al. (2003) 

Initiative of  
contact  

Initiative grandparent 
Balanced  
Initiative parent 

n = 663 
n = 71 
n = 288 

(control variable) See MICHALSKI and 
SCHACKELFORD 
(2005) 

Grandparent 
type 

Maternal grandmother 
(MGM) 
Maternal grandfather 
(MGF) 
Paternal grandmother 
(PGM) 
Paternal grandfather (PGF) 

 
n = 288 
 
n = 197 
 
n = 215 
n = 131 

Contact will be  
larger for MGM 
followed by MGF, 
PGM and PGF, 
with PGF having 
the least contact. 

EULER and WEITZEL 
(1996) 
MICHALSKI and 
SCHACKELFORD (2005) 
CHRASTIL et al (2006)  

Relatedness 
with child 

Not fully related  
(adopted or partner’s) 
Fully related 

 
n = 14 
n = 817 

More contact if 
fully related 

SANDERS and 
TRYGSTAD (1989) 

Geographical 
distance 

(interval); see Dykstra et 
al. 2004 for additional in-
formation 

27.04 km 
(SD = 41.99) 

Less contact if in-
crease in distance 

LAWTON et al. (1994) 
UHLENBERG and 
HAMILL (1998)  
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Table 1. (continued) 
 

Variables Categories Frequen-
cies/means Prediction References 

Number of 
ever born 
children 

(interval) (includes 
adopted children) 

2.68 children 
(SD = 1.15) 

Less contact if 
more children 

BAYDAR and BROOKS-
GUNN (1998)  
UHLENBERG and 
HAMILL (1998) 

Gender 
grandchild 

Male 
Female 

n = 411 
n = 420 

(Slightly) more 
contact with grand-
daughters than 
grandsons 

EULER, HOIER and 
ROHDE (2001) 

Age grand-
parent 

(interval) 63.21 years 
(SD = 7.59) 

Less contact if 
older 

BAYDAR and BROOKS-
GUNN (1998) 

Age grand-
child 

(interval) 6.45 years 
(SD = 4.23) 

More contact if 
younger 

Kivett (1985) 

 
 
et al. 1997; MCBURNEY et al. 2002 but see EULER and WEITZEL 1996) or sexspeci-
fic investment in matrilines (EULER and WEITZEL 1996; EULER and MICHALSKI, in 
press). LAHAM and colleagues (2005) explained higher investment by maternal 
grandfathers than paternal grandmothers in terms of the availability of more certain 
‘outlets’. If alternative investment options (e.g. cousins via a sister) are available to 
paternal grandmothers, they should invest less in grandchildren than maternal 
grandfathers do. 

Differences between maternal grandmothers and paternal grandparents and be-
tween maternal grandfathers and paternal grandfathers would thus suggest that psy-
chological mechanisms attuned to paternity uncertainty are operating. Differences 
between maternal grandfathers and paternal grandmothers can be explained by co-
residence of grandparents, sex-specific investment strategies or available invest-
ment outlets. 
 

METHODS 
 
The first wave of the Netherlands Kinship Panel Study (NKPS) dataset was ob-
tained through the Netherlands Interdisciplinary Demographic Institute (NIDI). The 
NKPS is a large scale longitudinal study, designed to investigate family and kin re-
lations in the Netherlands (DYKSTRA et al. 2004). The first wave was completed 
mid-2004; we used the most recent version of the first wave dataset for this study 
(version of 21-7-05; main sample). The sampling procedure, representativity as well 
as the survey method is described in detail by DYKSTRA and colleagues (2004). The 
NKPS survey asks questions about contact frequencies with the oldest grandchild of 
a randomly selected child of the respondent. If this randomly selected child did not 
have any children, information was surveyed on the grandchild of the oldest child. 
Cases where information was surveyed on the grandchild of the oldest child, instead 
of on a randomly selected child, were excluded from analysis. As information about 
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only one grandchild was surveyed, a core argument against surveying grandparents, 
i.e. consciously counterbalancing ratings (HOFFMAN 1979–1980; EULER and WEIT-
ZEL 1996), does not apply to this setup. 

From this dataset we selected all individuals who had a grandchild between 
zero and fifteen years old at the time of the interview (mean = 6.45 years; std = 4.23 
years). There is no data available on the genetic relatedness between the child and 
grandchild but only on genetic relatedness between grandparent and child. Five 
cases where the grandparent was never married were excluded from analysis, as this 
category is problematic for obtaining estimates in the multinomial logistic regres-
sion. Only cases where the grandchild was living with the child of the respondent 
were used and ‘missings’ on variables were treated list wise for the multinomial lo-
gistic regression (Final sample: n = 831). The variables used are described in 
DYKSTRA and colleagues (2004), with the exception of constructed or recoded vari-
ables (age of grandchild, education, geographical distance, marital status grandpar-
ent). Initiative of contact, whether it was by the grandparent or by the parent of the 
grandchild, was surveyed as: ‘When you’re in touch with {name, description}, do 
you usually get in touch at your initiative, at the other’s initiative, or is it more or 
less equal?’ (DYKSTRA et al. 2004). The dependent variable, frequency of contact, 
was surveyed as: ‘How often have you seen {name, description} over the past 12 
months’. The variables used, their associated predictions and descriptives are sum-
marized in Table 1. 

Multinomial logistic regression (MLR) was used to investigate the indepen-
dent effect of grandparental type on contact frequencies (HOSMER and LEMESHOW 
1989; MENARD 1995; PAMPEL 2000). Multinomial logistic regression as statistical 
technique is relatively free of assumptions and statistically robust. Unlike ordinary 
least square regression parameters are estimated by maximum likelihood. As pa-
rameter selection procedure we used forward stepwise. Model outcomes were not 
different in terms of model fit and Nagelkerke R² (NAGELKERKE 1991) when back-
ward stepwise was used instead. Here we will report the likelihood ratio tests for 
variables (pllr) in the model and the parameter estimates for the models (see PENG et 
al. 2002). As we use many independent variables, we will not discuss all effects in 
detail. Our main focus is the estimates of effect size for grandparental type.2 
 

RESULTS 
 
Figure 1 shows significant differences in the distribution of contact frequencies by 
grandparent type. Overall the MLR model performs very well according to stan-
dards within the social sciences. The overall model has a Nagelkerke R² of 0.60 
(Model Fit χ² = 705.92; df = 55; p < 0.0001; Table 2). From the variables in Table 
1, urbanisation, attained level of education, marital status of the child, relatedness to  
 

                            
2 The parameter estimates not represented here can be requested from the corresponding au-

thor. 
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Grandparental type

Pr
op

or
tio

n

0.0

0.1

0.2

0.3

0.4
not at all 
or once
a few times
at least once 
a month
at least once 
a week
several times
a week
daily

Maternal 
grandmother

(n= 288)

Maternal 
grandfather

(n= 197)

Paternal 
grandfather

(n= 131)

Paternal 
grandmother

(n= 215)

 
Figure 1. Distribution of contact frequencies by grandparental type;  

Note: χ² = 39.12; df = 15; p < 0.001 
 

Table 2. parameter estimates (λ) and odds ratios (exp(λ)) for MLR with reference category of 
dependent variable is “not at all or once”. The Wald statistic allows examining the significance of 

individual parameters. The likelihood ratio tests (pllr) evaluate the significance of a variable. 
Reference categories for independent categorical variables have parameter estimates set to 0. 

 

Contact A few times a week λ Std. Error Wald df pWald Exp(λ) pLLR 

 Intercept 5.92 2.97 3.98 1 0.046  
Marital status 
(grandparent) 

Widowed 
Divorced 
Married 

-3.11
-4.32

0

0.98 
0.99 

. 

10.15
19.16

.

1
1
0 

0.001 
<0.001 

. 

0.04 
0.01 

. 

<0.001

Initiative contact 
 

Initiative grandparent
Balanced 
Initiative parent 

–1.24
0.87

0

1.06 
1.00 

. 

1.36
0.77

.

1
1
0 

0.244 
0.381 

. 

0.29 
2.39 

. 

0.001

Geograph. distance (increase by one km) –0.16 0.02 65.00 1 <0.001 0.85 <0.001
Age grandchild (increase by one year) –0.06 0.10 0.35 1 0.555 0.94 0.002
Age grandparent (increase by one year) 0.03 0.05 0.45 1 0.503 1.03 <0.001
Number of children (increase by one child) –0.72 0.22 10.94 1 0.001 0.49 <0.001
Grandparental type Maternal grandmother

Maternal grandfather 
Paternal grandfather 
Paternal grandmother 

1.95
0.72

–0.54
0

0.90 
0.83 
0.97 

. 

4.71
0.74
0.31

.

1
1
1
0 

0.030 
0.391 
0.577 

. 

7.05 
2.05 
0.58 

. 

<0.001

.
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Table 3. Odds ratios (exp(λ)) for comparisons between grandparent types and contact frequencies. 
*: p<0.05; **: p<0.01; ***: p<0.001 (Wald statistic). 

 

  a few 
times 

at least 
once a 
month 

at least 
once a 
week 

a few times 
a week daily 

MGM vs MGF n.s. n.s. n.s. n.s. n.s. 
MGM vs PGM n.s. n.s. n.s. 7.05* 13.97** 
PGF vs PGM n.s. n.s. n.s. n.s. n.s. 
MGF vs PGM n.s. n.s. n.s. n.s. n.s. 
MGM vs PGF n.s. n.s. n.s. 12.08* 19.94* 

not at all 
or once 

MGF vs PGF n.s. n.s. n.s. n.s. n.s. 
MGM vs MGF – n.s. n.s. n.s. n.s. 
MGM vs PGM – n.s. 2.95** 6.77*** 13.42*** 
PGF vs PGM – n.s. n.s. n.s. n.s. 
MGF vs PGM – n.s. n.s. n.s.   5.65** 
MGM vs PGF – 3.23** 3.71** 9.39*** 15.49*** 

a few times 

MGF vs PGF – n.s. n.s. 3.34*   6.52* 
MGM vs MGF – – n.s. n.s. n.s. 
MGM vs PGM – – n.s. 3.35***   7.01*** 
PGF vs PGM – – n.s. n.s. n.s. 
MGF vs PGM – – n.s. 2.47*   5.81** 

at least 
once a 
month 

MGM vs PGF – – n.s. 2.91**   4.79* 
 MGF vs PGF – – n.s. n.s.   3.97* 

MGM vs MGF – – – n.s. n.s. 
MGM vs PGM – – – 2.27**   4.48** 
PGF vs PGM – – – n.s. n.s. 
MGF vs PGM – – – 1.93*   4.53** 
MGM vs PGF – – – 2.51**   4.14* 

at least 
once a 
week 

MGF vs PGF – – – 2.14*   4.18* 
MGM vs MGF – – – – n.s. 
MGM vs PGM – – – – n.s. 
PGF vs PGM – – – – n.s. 
MGF vs PGM – – – – n.s. 
MGM vs PGF – – –   n.s. 

a few 
times 

a week 

MGF vs PGF – – –   n.s. 
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the child and the gender of grandchild did not prove significant predictors at five 
percent significance level. Relatedness to the child is however marginally signifi-
cant in the predicted direction (χ² = 10.1; df = 5; pllr = 0.072; difference in Nagel-
kerke R² = 0.005). The absence of a strong effect for relatedness could be explained 
by the low number of cases in the sample where the grandparent was unrelated to 
his or her child (n = 14). Table 2 shows the likelihood ratio tests for the variables in 
the model and the parameter estimates. 

Parameters are best interpreted in terms of odds ratios (exp(λ)) (PAMPEL 
2000). Maternal grandmothers are 7.05 times more likely than paternal grandmoth-
ers to have had contact a few times a week instead of ‘not at all or once’ over the 
past twelve months (Table 2). Maternal grandmothers are 19.94 times more likely 
than paternal grandfathers to have had contact daily instead of ‘not at all or once’ 
over the past twelve months (Table 3). 

By substituting reference categories for grandparents and for face-to-face con-
tact frequency, we obtained estimates for comparisons across contact and grandpar-
ental categories.  
 
 

DISCUSSION 
 
In line with LAWTON, SILVERSTEIN and BENGSTON (1994), we found a significant 
effect of geographical distance between grandparent and grandchild on their inter-
action. In contrast to findings from the USA (KING and ELDER 1995; KING et al. 
2003), urbanization appeared relatively unimportant for contact with grandchildren. 
This could be attributed to the high level of urbanisation and population density in 
the Netherlands. Consistent with previous research within family studies and evolu-
tionary predictions we found some indications for the influence of relatedness. Yet, 
the effect for genetic relatedness was only marginally significant. The lack of a 
strong finding could be explained by the low number of cases (only 14 cases) and 
by the fact that the category not fully related contained adopted children as well as 
children from the partner of the respondent’s child. Aside from the predictions for 
educational attainment, urbanization, relatedness, marital status of the child and 
gender of the grandchild, the predictions made in Table 1 based on previous re-
search are replicated in this model.  

Consistent with predictions on paternity uncertainty, we find strong differ-
ences between PGM and MGM, PGF and MGM and berween PGF and MGF. The 
differences between MGF and MGM as well as PGF versus PGM were not signifi-
cant. This appears at odds with the paternity uncertainty hypothesis but can be ex-
plained by the effect of marriage and co-residence of grandparents: when grand-
children have contact with one of their grandparents, they usually meet the partner 
of the married grandparent as well (see GAULIN et al. 1997; MCBURNEY et al. 2002; 
but see EULER and WEITZEL 1996). 
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The odds ratios reveal quite strong differences between maternal and paternal 
grandparents for comparisons between certain categories (ranging from nearly dou-
ble, likelihood of having contact several times a week instead for MGF versus 
PGM, to nearly twenty times, likelihood of have daily contact instead of once or not 
at all for MGM versus PGF). Similar to EULER and WEITZEL (1996), we found that 
MGF had more frequent contact than PGM. We can thus concur that differences in 
the ascribed role of grandmothers do not account for grandparental solicitude as ob-
served in contact frequencies. Such a difference can be explained by co-residence of 
grandparents (see GAULIN et al. 1997; MCBURNEY et al. 2002 but see EULER and 
WEITZEL 1996), sex-specific investment (EULER and WEITZEL 1996; EULER and 
MICHALSKI, in press) or the availability of alternative investment outlets (LAHAM et 
al. 2005). Contrary to MICHALSKI and SHACKELFORD (2005), we find consistent 
differences in contact frequency not only between MGM and PGF but also between 
other comparisons (MGM vs. PGM; MGF vs. PGM; MGF vs. PGF). In conclusion, 
our results show that biases in contact frequencies are in line with predictions based 
on paternity uncertainty. This finding appears robust and cannot be attributed to the 
other factors affecting the grandparent-grandchild tie described in Table 1. 
 
 

CONCLUSIONS 
 
In line with predictions from evolutionary theory, we find that differences between 
grandparents in paternity uncertainty also influence interaction frequencies between 
grandparent and grandchild. While controlling for a wide range of variables mater-
nal grandparents are shown to have significantly more frequent contact with their 
grandchildren than paternal grandparents. Biases in grandparental investment, ac-
cording to paternity uncertainty are thus also evident from interactions between 
grandparents and grandchildren. 
 
 

Acknowledgments 
 
The authors wish to thank Joan Silk, Virpi Lummaa, Steve Gaulin, the participants 
of the ICEG workshop and Harald Euler for valuable comments which substantially 
improved earlier drafts. We also wish to thank Netherlands Interdisciplinary Demo-
graphic Institute (NIDI) for access to the NKPS data. 

‘The Netherlands Kinship Panel Study is funded by grant 480-10-009 from the 
Major Investments Fund of the Netherlands Organization for Scientific Research 
(NWO), and by the Netherlands Interdisciplinary Demographic Institute (NIDI), 
Utrecht University, the University of Amsterdam and Tilburg University’. 
 
 



THOMAS V. POLLET, DANIEL NETTLE AND MARK NELISSEN 

JCEP 4(2006)3–4 

212 

REFERENCES 
 
ANDERSON, K.G. (2006): How well does paternity confidence match actual paternity? Evidence 

from worldwide nonpaternity rates. Current Anthropology, 48, 511–518. 
BARRANTI, C. C. R. (1985): The grandparent/grandchild relationship: Family resource in an era of 

voluntary bond. Family Relations, 34, 343–352. 
BAYDAR, N. and BROOKS-GUNN, J. (1998): Profiles of grandmothers who help care for their 

grandchildren in the United States. Family relations, 47, 385–393. 
BECK, U. (1993 [1992]): The Risk Society. London: Sage. 
BECK, U. and BECK-GERNSHEIM, E. (2002): Individualization. London: Sage. 
CHRASTIL, E., GETZ, W. M., EULER H. A. and STARK, P. T. (2006): Paternity uncertainty over-

rides sex chromosome selection for preferential grandparenting. Evolution and Human Be-
havior, 27, 206–223. 

DENHAM, T. E. and SMITH, C. W. (1989): The influences of grandparents on grandchildren: A re-
view of the literature and resources. Family Relations, 38, 345–350. 

DYKSTRA, P. A., KALMIJN, M., KNIJN, T. C. M., KOMTER, A. E., LIEFBROER, A. C. and MULDER, 
C. H. (2004): Codebook of the Netherlands Kinship Panel Study, a multi-actor, multi-
method panel study on solidarity in family relationships, Wave 1. NKPS Working Paper No. 
1. The Hague: Netherlands Interdisciplinary Demographic Institute. (version of July 2005). 

EISENBERG, A. R. (1988): Grandchildren’s perspectives on relationships with grandparents: The 
influence of gender across generations. Sex Roles, 19, 205–217.  

EULER, H. A. and WEITZEL, B. (1996): Discriminative grandparental solicitude as a reproductive 
strategy. Human Nature, 7, 39–59.  

EULER, H. A., HOIER, S. and ROHDE, P. A. (2001): Relationship-specific closeness of intergenera-
tional family ties: Findings from evolutionary psychology and implications for models of 
cultural transmission. Journal of Cross-Cultural Psychology, 32, 147–158. 

EULER, H. A. and MICHALSKI, R. (in press): Grandparental and extended kin relationships. In C. 
Salmon and T. K. Shackelford (eds.): Family relationships: an evolutionary perspective. 
Oxford, UK: Oxford University Press. 

GAULIN, S. J. C., MCBURNEY, D. H. and BRAKEMAN-WARTELL, S. L. (1997). Matrilateral biases in 
the investment of aunts and uncles: A consequence and measure of paternity uncertainty. 
Human Nature, 8, 139–152. 

GIBSON, M. and MACE, R. (2005): Helpful grandmothers in rural Ethiopia: A study of the effect 
of kin on child survival and growth. Evolution and Human Behavior, 26, 469–482.  

GIDDENS, A. (1991): Modernity and Self identity. London: Polity. 
HAMILTON, W. D. (1964): The genetical evolution of social behaviour I, II. Journal of Theoretical 

Biology, 7, 1–52. 
HOFFMAN, E. (1979–1980): Young adults’ relationship with their grandparents: An exploratory 

study. International Journal of Aging and Human Development, 10, 299–310. 
HOSMER, D. and LEMESHOW, S. (1989): Applied Logistic Regression. New York: Wiley and Sons. 
HOUSE, J. S., UMBERSON, D. and LANDIS, K. R. (1988): Structures and processes of social sup-

port. Annual Review of Sociology, 14, 293–318. 
JOHNSON, C. L. (1988): Postdivorce reorganization of relationships between divorcing children 

and their parents. Journal of Marriage and the Family, 50, 221–231.  
KAHANA, B. and KAHANA, E. (1970): Grandparenthood from the perspective of the developing 

grandchild. Developmental Psychology, 3, 98–105. 
KING, V. (2003): The Legacy of a Grandparent’s Divorce: Consequences for Ties Between 

Grandparents and Grandchildren. Journal of Marriage and the Family, 65, 170–183. 
KING, V. and ELDER, G. H. (1995): American children view their grandparents: Linked lives 

across three rural generations, Journal of Marriage and the Family, 57, 165–178. 



CONTACT FREQUENCY: GRANDPARENTS AND GRANDCHILDREN 

JCEP 4(2006)3–4 

213 

KING, V., SILVERSTEIN, M., ELDER, G. H., BENGSTON, V. L. and CONGER, R. D. (2003): Relations 
with Grandparents: Rural Midwest versus Urban Southern California. Journal of Family Is-
sues, 24, 1044–1069. 

KIVETT, V. R. (1985): Grandfathers and grandchildren: Patterns of association, helping and psy-
chological closeness. Family Relations, 34, 565–571. 

LAHAM, S. M., GONSALKORALE, K. and VON HIPPEL, W. (2005): Darwinian grandparenting: Pref-
erential investment in more certain kin. Personality and Social Psychology Bulletin, 31, 63–
72. 

LAHDENPERÄ, M., LUMMAA, V., HELLE, S., TREMBLAY, M. and RUSSELL, A. F. (2004): Fitness 
benefits of prolonged post-reproductive lifespan in women. Nature, 428, 178–181. 

LAWTON, L., SILVERSTEIN, M. and BENGSTON, V. (1994): Affect, Social Contact, and Geographic 
Distance between parents and their adult children. Journal of Marriage and the Family, 56, 
57–68. 

MCBURNEY, D. H., SIMON J., GAULIN, S. J. C. and GELIEBTER, A. (2002): Matrilateral biases in 
the investment of aunts and uncles replication in a population presumed to have high pater-
nity certainty, Human Nature, 13, 391–402. 

MENARD, S. (1995): Applied Logistic Analysis, Quantitative Applications in the Social Sciences 
Series #106. Thousand Oaks: Sage Publications. 

MICHALSKI, R. L. and SHACKELFORD, T. K. (2005): Grandparental investment as a function of re-
lational uncertainty and emotional closeness with parents. Human Nature, 16, 293–305. 

NAGELKERKE, N. J. D. (1991): A note on a general definition of the coefficient of determination. 
Biometrika, 78, 691–692.  

PAMPEL, F. C. (2000): Logistic regression: A primer, Quantitative Applications in the Social Sci-
ences Series #132. Thousand Oaks: Sage Publications. 

PASHOS, A. (2000): Does paternity uncertainty explain discriminative grandparental solicitude? A 
cross-cultural study in Greece and Germany. Evolution and Human Behavior, 21, 97–109. 

PENG, C.-Y. J., LEE, K. L. and INGERSOLL, G. (2002): An Introduction to Logistic Regression 
Analysis and Reporting. Journal of Educational Research, 96, 1–14. 

RAGSDALE, G. (2004): Grandmothering in Cambridgeshire, 1770–1861. Human Nature, 15, 301–
317. 

REITZES, D. C. and MUTRAN, E. J. (2004): Grandparenthood: Factors influencing frequency of 
grandparent–grandchildren contact and grandparent role satisfaction. Journal of Gerontol-
ogy B, 59B, S9–S16. 

ROSSI, A. S. and ROSSI, P. H. (1990): Of human bonding: Parent-child relations across the Life 
course. New York: Aldine. 

SANDERS, G.F. and TRYGSTAD, D.W. (1989): Stepgrandparents and Grandparents: The View from 
Young Adults, Family Relations, 38, 71–75. 

SEAR, R., MACE, R. and MCGREGOR, I. A. (2000): Maternal grandmothers improve nutritional 
status and survival of children in rural Gambia. Proceedings of the Royal Society London B, 
267, 1641–1647. 

SEAR, R., STEELE, F., MCGREGOR, I. A. and MACE, R. (2002): The effects of kin on child mortal-
ity in rural Gambia. Demography, 39, 43–63. 

UHLENBERG, P. and HAMILL, B.G. (1998): Frequency of grandparent contact with grandchild sets: 
Six factors that make a difference. Gerontologist, 38, 276–285. 

VOLAND, E. and BEISE, J. (2002): Opposite effects of maternal and paternal grandmothers on 
infant survival in historical Krummhörn. Behavioral Ecology and Sociobiology, 52, 435–
443. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


