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The next necessary steps are: i) generation of sectoral total labour cost time series adding up 
bootstrap times series referred to wages and other costs; ii) generation of aggregated wages, other 
costs, total labour cost and FTE units referred to aggregate B to E adding up the respective sectoral 
time series; iii) calculation of elementary indices of wages per FTE unit, other costs and total labour 
cost referred to NACE sections B to E; iv) application of the three index formulas (Paasche, 
Laspeyres and non-standard) to derive indices referred to the aggregate B to E. 

Summing up: i) 200 bootstrap time series are generated for each sector (B to E) and for each 
“independent” variable (wages, other costs and FTE units) with a total of 2400 time series, allowing 
to obtain 800 time series referred to the sectoral total labour cost; ii) through such datasets, 200 time 
series of indices referred to the aggregate B2E are derived for each of the three unit variables and 
for each of the three formulas with a total of 1800 time series of indices.  

The simulated time series are then utilized to assess consistency among components and 
aggregates, in both unadjusted (levels and Y-on-Y growth rates) and SA form (levels and quarter-
on-quarter (Q-on-Q) growth rates). Moreover, SA Laspeyres and Paasche aggregates are derived 
through direct and indirect approaches. Table 1 reports the shares of quarters with inconsistencies.  

 
Table 1: Per cent shares of quarters with inconsistencies between SA components and aggregates 

Indices Unadjusted SA direct approach SA indirect approach 
Levels Y-o-Y Levels Q-on-Q Levels Q-on-Q 

Non-Standard 0.40 0.46 0.56 4.14 - - 
Laspeyres 0 0 0.21 3.08 0 0 
Paasche 0 0.36 0.25 3.63 0 0.88 

Finally, the aggregates seasonally adjusted with the indirect approach are treated with Tramo-
Seats to verify if further seasonality is extracted from them. As far as the Paasche indices are 
concerned, results are extremely encouraging since seasonality is extracted only from 11 series out 
of 600 (5 series for Laspeyres indices). Moreover, a careful analysis of such series reveals a weak 
and negligible seasonal component. Although further studies are needed, utilizing seasonal 
quarterly weighting systems does not introduce seasonality during the aggregation of SA 
components and, to conclude, nothing hinder the implementation of the proposal described above. 
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1. Introduction and background  
With improvements against mortality, a growing number of individuals in Western societies 

are surviving to older ages, leading to a higher likelihood of adult children facing the care need of 
ageing parents or parents-in-law. Additionally, since the beginning of the 2000s, many European 
countries have emphasized in-home care over institutionalized care (Colombo et al. 2011). This 
shift results in a growing number of adults facing the responsibilities of providing informal care to 
elderly and ill family members. Moreover, due to the demographic ageing of the population 
structure, the working-age people responsible for both economic and care support for those in 
need will also decrease over time. 

To explore the dynamics between adult children and their parents and the potential role of the 
former as caregivers for the latter, we can draw upon the well-known ‘intergenerational solidarity 
model’, initially developed by Bengtson (Bengtson 1975; Bengtson and Roberts 1991). The 
model offers valuable insights into the mechanisms of support and care exchange within families 
across different generations. It identifies six dimensions of intergenerational family solidarity, 
which determine the likelihood of a child supporting a parent (and vice versa): structural, 
associational, affectual, consensual, functional, and normative. Notably, normative solidarity, 
characterized by the sense of mutual obligation as a family norm, plays a crucial role in 
influencing the support provided to older parents. The model's usefulness extends to investigating 
the relationship between adult children and their parents-in-law as well. Besides, the solidarity 
model has undergone further developments and has been applied in subsequent research. Notably, 
both the theory of social breakdown and the ambivalence theory (Luescher and Pillemer 1998) 
explore the potential negative consequences of extensive involvement of adult children in their 
parents' lives. These theories provide evidence that, in certain cases, excessive care from children 
can adversely impact the well-being of their parents. Advancements in the solidarity paradigm 
now also recognize that conflict or negative emotions can coexist with emotional closeness in 
relationships (Bengtson et al. 2002; Suitor, Gilligan, and Pillemer 2011).  

Based on the current body of literature, providing care is linked to negative health and well-
being consequences (Bom et al. 2019; Bremer et al. 2015; Houtven et al. 2019; Pinquart and 
Sörensen 2003, 2007). Evidence consistently reveal that caregivers experience diminished levels 
of subjective well-being, psychological well-being, and self-rated overall health (Van Den Berg, 
Fiebig, and Hall 2014; Bremer et al. 2015; Labbas and Stanfors 2023). As caregiving intensity 
increases, these adverse effects tend to worsen, encompassing the amount of time devoted to the 
role (Houtven et al. 2019) and co-residence with the individual receiving care (Kaschowitz and 
Brandt 2017; Litwin, Stoeckel, and Roll 2014). 

Moreover, the perception of stress experienced by an individual in a caregiving role can 
change depending on the circumstances and the extent of the available social support (Pearlin et 
al. 1990). In this regard, Italy provides a remarkable context for investigating the evolution of 
informal elderly care provision. Indeed, the country boasts exceptional demographic 
characteristics, including remarkable life expectancy, substantially aged population structure, and 
resilient family ties (Billari and Tomassini 2021). Furthermore, Italy lags other EU countries, 
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exhibiting a shortage of public care facilities for older adults. This scarcity places strain on family 
relationships when elderly parents require care, underscoring the enduring significance of families 
as primary sources of support for adult individuals (Kalmijn and Saraceno 2008; Tomassini et al., 
2020). Moreover, in Italy, the provision of care for older parents/parents-in-law remains a 
common and normative experience for adult children and traditional gender norms still structure 
the household division of labour, with women doing more unpaid work than men (ISTAT 2018; 
Saraceno and Keck 2011; Saraceno and Keck 2010; Zannella and De Rose 2019). 

In this context, the primary objective of this study is to assess the relationship between 
informal caregiving and adverse health outcomes among caregivers in Italy, utilizing data from 
the 2016 national representative Survey on families, social subjects, and the life cycle (FSS). Our 
specific research objectives are as follows: (1) to determine the prevalence of elderly care 
responsibilities within Italy; (2) to examine the correlation between providing informal care and 
caregivers' self-reported health (SRH) status; (3) to ascertain whether this correlation is influenced 
by factors such as gender and the extent of caregiving.  

2. Data and method  
We use data from the FSS carried out by the Italian National Institute of Statistics in 2016 to 

analyse the characteristics of Italian individuals aged 35-74, who are potentially providers of care 
to their older parents/parents-in-law. The sample counts 11,211 respondents (51% men) having at 
least one parents/parent-in-law alive and non-missing information on self-reported health status. 
After conducting descriptive statistics, multiple logistic regression models are applied to study the 
association between intergenerational care and caregivers’ health status. The outcome indicator 
selected is the good perceived health as declared by the respondent answering ‘good’ or ‘very 
good’ to the question ‘How is your health in general?’ (With the following possible answers: very 
good, good, fair, poor and very poor). 

We define informal caregivers as unpaid individuals who provide care for family members 
lacking self-sufficiency due to factors such as old age, chronic illness, or disability. To identify 
these caregivers, we employ a comprehensive approach that revolves around analysing responses 
to a series of questions from the survey. Firstly, participants are asked about their involvement in 
providing care or assistance to individuals living with them who face challenges due to aging, 
chronic illnesses, or infirmities on a weekly basis. Subsequently, data from household members is 
utilized to precisely identify respondents who not only engage in such caregiving but also share a 
residence with a parent or parent-in-law who has reported limitations in their daily activities, be 
they severe or non-severe. In cases where a respondent shares a residence with multiple household 
members facing activity limitations, a binary variable is created to consider the potential dual 
caregiving responsibility.  

Secondly, the FSS asks participants if they have provided no-cost aids to individuals outside 
their household in the past 4 weeks. Based on this query, respondents who predominantly assist a 
parent or parent-in-law with activities such as healthcare provision, adult support, domestic tasks, 
companionship, and administrative tasks are classified as caregivers. Individuals who are caring 
for both a co-residing parent/parent-in-law and a non-co-residing one are also categorized as 
engaging in ‘double caring’.  

Finally, to provide a proxy measure of caregiving involvement, we consider time spent 
caregiving using a categorical variable: under 10 hours, 10-20 hours, and over 20 hours.  

Gender acts as a foundational factor in caregiving dynamics. To address this, we incorporate it 
as a binary control variable within the model. Additionally, we utilize gender as a stratifying 
variable for separate analyses. As for respondents’ characteristics we control for a set of variables 
measuring age, partnership (married or cohabiting), having children and at least one child under 
15 in the household, area (North, Centre, South and Islands) and degree of urbanisation or the 
municipality of residence (high, middle and low). As indicator of socio-economic condition, we 
account for education level (low, middle and high), employment status (employed, retired and 

other) and home ownership (owner, renter, other). Further, we control for respondents’ functional 
limitations (severe, light or no limitations) and chronic conditions. 

Finally, due to the descriptive nature of this article, normalized weights based on the 
population's marginal distribution coefficients provided by ISTAT are utilized for all analyses and 
descriptive tables. All the analyses are performed using Stata 16. 

3. Preliminary results and discussion 

Table 1 provides an overview of the main variables of interest for both the total sample and 
the exclusive subset of caregivers, as defined through the analytical framework of the FSS 2016. 
Considering our focus on respondents with at least one living parent or parent-in-law (potentially 
engaged in intergenerational caregiving), and ensuring non-missing self-reported health status 
information, the caregiving proportion among respondents stands at approximately 13%. Among 
caregivers, over a quarter reside with the individuals they are caring for, approximately 3% are 
engaged in double care, tending to more than one person, and women outnumber men. 
Additionally, it's worth noting that among caregivers, around one-third provide high-intensity care 
(more than 20 hours a week), while the remaining two-thirds offer less intensive care.  

Generally, caregivers report being older than non-caregivers, less likely to be partnered, and 
having a slightly higher proportion without children. Both groups show similar levels of education 
and employment status, while caregivers display a higher rate of homeownership compared to 
non-caregivers. Additionally, a greater proportion of caregivers report poorer self-reported health 
conditions, chronic diseases, and a slightly higher percentage reports limitations in activities of 
daily living (ADLs) compared to non-caregivers. 

Results from the logistic regression confirm that unpaid caregiving for parents/parents-in-law 
is significantly associated with lower self-reported health status (Table 2, model 1). Specifically, 
the odds ratio (OR) of 0.795, linked to the risk of caregivers reporting good health, indicates a 
statistically significant 21% reduction in the likelihood of caregivers reporting good health 
compared to non-caregivers (the reference group). As expected, when analysing care intensity, the 
risk of reporting good health undergoes changes: for low-intensity care, the odds ratio is 0.821, 
representing a 17.9% decrease in the odds, while for high-intensity care, the odds ratio is 0.742, 
signifying a 25.8% reduction in the likelihood of reporting good health compared to non-
caregivers. 

To delve deeper into our analysis, we conducted a gender-stratified examination (Table 2, 
models 2 and 3). The results reveal a notable gender disparity regarding the association between 
caregiving and good self-rated health. Among women, a discernible negative link is observed, 
emphasizing the potential impact of caregiving on their health outcomes. Specifically, women 
demonstrate an odds ratio of 0.748, a statistically significant finding that underscores a substantial 
25.2% reduction in the likelihood of reporting good health, compared to women who are not 
engaged in caregiving responsibilities. Although the outcomes lack statistical significance for 
men, the consistency in the direction of the association is noteworthy. 

Further examination of the models focusing on caregiving intensity unveils a nuanced picture. 
Among women, it is the realm of high-intensity caregiving that emerges as more detrimental, 
displaying a statistically significant OR of 0.590. This finding translates to a substantial 41% 
reduction in the likelihood of reporting good health. In contrast, among men, a significant OR of 
0.730 is observed for low-intensity care, signifying a 27% reduction in the likelihood of reporting 
good health.  

These distinct patterns of caregiving impact underscore the imperative for in-depth 
exploration of differences in care intensity within the realm of caregiving. Moreover, these results 
underscore the necessity for heightened attention to the unique challenges faced by women, who 
predominantly assume primary caregiving roles. Addressing these gender-specific dynamics is 
crucial for ensuring effective support for caregivers and promoting better health outcomes. 
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Table 1. Sample characteristics. Weighted proportions (%) of caregiving and non-
caregiving to parent(s)/parent(s)-in-law in Italy, 2016. 

Total sample Non-caregivers Caregivers
(n=11,211) (n= 9,661) (n=1,550)

Share providing any care 13.4
Of which
Low intensity care 66.2
High intensity care 33.8
Coreside with the carer 25.0
Double care 3.1

Good or very good SRH 76.6 77.3 71.7
Women 48.8 47.9 54.9
Age group:

35-44 37.4 39.1 26.2
45-54 37.6 36.7 43.6
55-64 19.6 18.7 24.9
65-74 5.5 5.5 5.3

Family status:
Partnered 76.0 76.4 73.5
No child 22.9 22.5 25.5
No child under 15 40.5 39.3 48.1
Child under 15 36.6 38.2 26.4

Employment status:
Employed 63.9 64.1 62.4
Retired 26.4 26.5 25.7
Not in employment 9.7 9.4 11.9

Education level:
High 18.4 18.2 19.8
Medium 41.0 40.9 41.4
Low 40.6 40.9 38.8

Dwelling tenure status:
Rent or sublet 18.7 19.9 10.9
Owner  70.4 69.0 79.5
Other 10.9 11.1 9.7

Degree of urbanisation:
High 27.0 27.0 26.9
Middle 43.4 43.8 40.7
Low 29.6 29.2 32.5

Geographical area:
North 46.8 46.8 46.8
Centre 20.9 20.8 21.6
South & Islands 32.4 32.5 31.6

Functional limitations in daily activities: 8.4 8.3 9.3
Reporting chronic illness: 16.9 16.1 21.6  

Source: Families, Social Subjects and life cycle (FSS) ISTAT, 2016, weighted data 

Table 2. Logistic regression estimates (ORs) for providing unpaid care to 
parent(s)/parent(s)-in-law and good SRH in Italy, 2016 

Total sample
   (mod.1)

Women 
(mod.2)

  Men
(mod.3)

No care (ref)
Any care 0.795** 0.748** 0.840

 (0.072) (0.087) (0.120)
By caregiving intensity
No care (ref.)
Low intensity 0.821* 0.880 0.730*

(0.092) (0.135) (0.118)
High Intensity 0.742** 0.590*** 1.151

(0.104) (0.097) (0.312)  
Source: Families, Social Subjects and life cycle (FSS) ISTAT, 2016, weighted data. 
Note: All models control for age, partnership status, children and children under 15, education level, employment status, home ownership, area of 
residence and degree of urbanization, chronic health conditions and ADL limitations. Robust standard errors. 
***p<0.01, **p<0.05, *p<0.10 
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Source: Families, Social Subjects and life cycle (FSS) ISTAT, 2016, weighted data. 
Note: All models control for age, partnership status, children and children under 15, education level, employment status, home ownership, area of 
residence and degree of urbanization, chronic health conditions and ADL limitations. Robust standard errors. 
***p<0.01, **p<0.05, *p<0.10 
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1. Introduction 

The large amount of information contained in administrative and other sources (big data, 
remote sensing, etc.) offers opportunities to respond to the growing need of data. The integration 
of multiple sources produces significant gains in terms of efficiency and effectiveness and reduce 
the burden of surveys. For these reasons in recent years much research has been devoted to data 
integration. 

The Italian National Institute of Statistics (Istat) has set up the Integrated System of Registers 
(SIR) and adopted a model to produce statistics based on the integration of multiple sources. The 
SIR is powered by a multiplicity of data, obtained primarily from administrative sources, then 
from surveys and alternative sources. 

When multiple sources are used, the coherence of the produced data acquires great importance 
in the framework of the quality of statistics. As known the conceptualizations of coherence often 
remain vague, with proposals for measures not fully specified. In this paper we assume as 
coherence the attitude of surveys to produce consistent results when different mix of sources are 
used. When, for various reasons, the results differ, we assume them as incoherence events. 

Incoherencies among administrative and other sources may arise (Eurostat, 2003; 
Krapavickaitė, 2018; Pannekoek, 2017; Thagard et al., 1998; Thagard et al., 2002; Zhang, 2017). 
Measuring the incoherencies between the administrative sources, big data, and surveys, in some 
cases leads to differences that are acceptable or physiological; in others require specific 
interventions. 

New frontiers in machine learning and artificial intelligence may provide some help in this 
context. In this paper, we discuss in general terms the need of a treatment and measurement 
system to reduce risks of incoherencies for data producers, in view of the expansion of the 
outputs.  

Istat has launched the project “Coherence of survey data and data from administrative sources 
(CoeReS)” to develop a system for evaluating and treating incoherencies. Otherwise, the increase 
of the data disseminated exposes official statistics to future risks. National and international 
scientific institutions have already started this methodological action (Agafiţei et al., 2015; Zhang, 
2017). 

This paper presents some general considerations and some preliminary results of the CoeReS 
project. 

2. Coherence among sources 
Coherence is a fundamental dimension of quality (ABS, 2009; Agafiţei, 2015; Ehling et al., 

2007; Eurostat, 2015; HCSO, 2014; Statistics Canada, 2009; UNECE, 2017) and often statistical 
quality guidelines deal with this dimension and the importance of its measurement. Although it is 
such a recognized aspect, the conceptualizations of coherence in the framework of the quality of 
statistics often remain vague, with proposals for measures not fully specified. 

Regulation (EC) no. 223/2009 of the European Parliament and of the Council establishes the 
criteria (dimensions) of statistical quality, and presupposes the need to measure these criteria in 


