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Abstract: 

Prior studies have examined the impact of retirement on health, but there is no consensus as to whether 

longer working lives lead to better health. We investigate the impact of a recent pension reform which, 

since 2010, gradually extended the age of eligibility for the State Pension for women in the UK, from 60 

to 66 years. Using a difference-in-differences approach on 8400 observations of women aged 60-64 

participating in the Understanding Society study from 2009 to 2015, we find strong evidence that 

increasing the State Pension Age led to a statistically and clinically significant negative effect on mental 

and physical health. We also find evidence that women with a longer extension in the State Pension Age 

experienced worse health outcomes. We show that this effect is driven by women from routine-manual 

occupations and led to increasing health inequalities between occupational groups. 
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1. INTRODUCTION 
 

Increasing the Statutory Retirement Age (SPA) is one of the key measure implemented by most 

industrialised countries to extend working lives and overcome the challenges posed by population ageing: 

boosting employment rates of older workers and increasing effective retirement ages can enhance both 

financial sustainability of pension systems and pension adequacy. Indeed, the OECD average retirement 

age is predicted to rise by 1.5 years in the next decade as a result of further reforms. Nevertheless, such 

policies are consistently raising resistances and debates in the political context: older workers may have 

a preference towards leisure and early labour market exit, due to, e.g., health issues, job characteristics, 

caregiving duties or the pursue of other interests (OECD, 2017a). In order to adjust current systems and 

design new pension reforms, it is thus crucial to investigate the potential side effects that a delay in SPA 

may have with respect to people’s wellbeing, and especially health (OECD, 2017b; WHO, 2015): are the 

added years in “unretirement” lived in better or worse health conditions? A positive effect on health may 

boost active ageing and ultimately productivity in later life; a negative one may well increase inequalities 

and depress the originally intended effect on employment and productivity. Indeed, a higher SPA may 

lead to longer careers only if workers’ health is sufficiently good. As we will discuss, it is not obvious to 

anticipate whether working longer leads to positive or negative health effects (if any): this is likely to 

depend on the reform’s design, its implementation strategy, the health outcomes under analysis, and they 

may as well differ by Socioeconomic Status (SES). 

This study is the first to investigate the health-impact of a recent pension reform in the United Kingdom 

(UK) that gradually increased the SPA from 60 to 66, for women born after March 1950. As one of the 

most significant reforms in high-income countries, it raised important political controversies (Ginn & 

MacIntyre, 2012; John Cridland Independent Review, 2017; Pemberton, 2017). We implement a 

reduced-form difference-in-differences approach to assess the effects of the reform on the whole affected 

population. We exploit the fact that women with otherwise similar characteristics were exposed to very 

different pensionable ages, based on their month and year of birth. Our baseline sample includes 8400 

observations of women aged 60-64 and interviewed between 2009 and 2015 in the Understanding Society 

Survey; our outcome variables include the General Health Questionnaire (GHQ) depression score, the 

SF-12 mental (MCS) and physical score (PCS). In a preliminary stage, we show that the reform increased 

employment rates as well as alternative pathways to retirement such as sickness/disability and home-

caring, while leading to a £221 decrease in monthly net individual income (20% of average sample-

income). 

We find strong negative health-effects of the reform. Women who were made ineligible to collect their 

pension have worse mental health and depression scores with respect to the control group. Moreover, the 

detrimental impact on health increases with the extent of the SPA-shift. Crucially, we show that the 

impact of the reform is highly heterogeneous by SES (measured with a hierarchical job-type 

classification), with lower SES being significantly more affected in each health index. The magnitude of 

these effects is substantial, compared to the results of recent studies using the same instruments and to 

clinically validated thresholds; furthermore, although we cannot test whether they will last in the 

medium/long-run, due to data limitation, they are robustly observed in the short run.  
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Our results are in line with the (few) policy-evaluation studies of specific SPA-increases for women close 

to retirement: De Grip, Lindeboom, and Montizaan (2012) and Ardito, Leombruni, Blane, and d’Errico 

(2016) find that postponing statutory retirement in the Netherlands and Italy, respectively, led to worse 

mental or physical health, while a temporary SPA-decrease for Dutch civil servants led to lower mortality 

rates (Bloemen, Hochguertel, & Zweerink, 2017). Conversely, a similar policy change in Norway led to 

no significant effects (Hernaes, Markussen, Piggott, & Vestad, 2013). 

These findings are relevant under several perspectives. First, mental disorders (and especially depression) 

are acknowledged as a leading cause of disability worldwide and associated with the onset of numerous 

chronic conditions as cancer, CVD, and diabetes. The social impact of mental health poses a crucial 

challenge to policy makers, not just restricted to healthcare but also to labour market and the overall 

welfare systems, e.g., through reduced job-productivity and job-satisfaction, and higher detachment from 

the labour market. It constitutes a major burden for households and public-budgets, which has been 

estimated in 3-4% of an industrialised country’s GDP (Arends, Baer, Miranda, Prinz, & Singh, 2014; 

OECD/EU, 2016; WHO, 2013).  

Second, our analysis contributes to the existing mixed evidence on the relationship between 

(un)retirement and health. From a theoretical perspective, on the one hand, both mental and physical 

health may benefit from retirement-induced leisure time and reduced work-related stress: with retirement, 

the opportunity cost of time declines, incentivizing individuals to invest more time in their health, e.g., 

by exercising or cooking healthier foods, or use more preventive care. Thus, extending SPA might 

prevent workers from reaping these benefits. On the other hand, the ‘use-it-or-lose-it’ theory poses that, 

absent the market incentive to invest in health, the rate of health-decline would fasten with retirement, 

through, e.g., reduced physical activity, and a worsening cognitive status associated with reduced social 

interactions and engagement (Mazzonna & Peracchi, 2017). Moreover, theories of emotions predict that 

becoming aware of a SPA-postponement may trigger feelings of anger/frustration (goal-obstruction and 

lack-of-agency) and worry (capability to endure in the job) regarding one’s own retirement plans, thus 

affecting mental-health; such effects are amplified should the news arrive with short notice (van Solinge 

& Henkens, 2017). Available empirical findings on the causal health-retirement link are inconclusive 

and sensitive to the choice of countries, empirical strategy and health outcomes (Mazzonna & Peracchi, 

2017): some studies establish a positive retirement effect on mental health (Belloni, Meschi, & Pasini, 

2016; Eibich, 2015; Kolodziej & García-Gómez, 2017), or on physical-health (Bertoni, Maggi, & Weber, 

2017; N. B. Coe & Zamarro, 2011; Westerlund et al., 2009), while other findings highlight a detrimental 

impact on physical or mental health (Behncke, 2012; Bonsang, Adam, & Perelman, 2012; Mazzonna & 

Peracchi, 2017), or a non-significant effect (N. Coe & Lindeboom, 2008; N. B. Coe & Zamarro, 2011). 

Avendano and Berkman (2014) and Motegi, Nishimura, and Oikawa (2016) provide a comprehensive 

review of this literature.  

Third, exploring the link between working-longer policies and health inequalities in old-age is now a 

policy priority. Indeed, a raising SPA is expected to hit the pension wealth of people in low SES harder, 

because of their lower life expectancy; disadvantaged workers, in terms of job-quality and skills, face 

more barriers to employment retainment and new hiring; they would also face higher work-related stress 

and less access to good quality care, also due to lower health literacy (OECD, 2017b). Overall, the health-

effect of retirement has been empirically shown to be highly heterogeneous across occupation types 
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(Ardito et al., 2016; Belloni et al., 2017; Bertoni et al., 2017; N. B. Coe, von Gaudecker, Lindeboom, & 

Maurer, 2012; Kolodziej & García-Gómez, 2017; Mazzonna & Peracchi, 2017; Westerlund et al., 2009). 

Furthermore, lower pension literacy among lower SES can exacerbate the emotional impact from the 

SPA change. This all suggests that postponing retirement would, in absence of specific adjustments, 

increase health inequalities across SES. Our results confirm this hypothesis, in agreement with previous 

studies (Ardito et al., 2016; Mazzonna & Peracchi, 2017; Westerlund et al., 2009).  

This paper develops as follows: Section 2 summarises the SPA reforms in the UK; Section 3 describes 

the data and the empirical strategy; Section 4 illustrates the results, which are then discussed in Section 

5. 

 

2. STATE PENSION AGE POSTPONEMENT IN UK 

The postponement of the SPA for UK women was introduced by the Pension Act 1995 (and modified by 

subsequent Acts) and came into force in 2010, when the Pension system consisted of three tiers (two 

State-provided and one private). Tier 1, the Basic State Pension, provided an almost-flat minimum level 

of retirement income, with eligibility rules based on National Insurance contributions-years. The full 

annual Basic Pension for a single (couple) amounted to £5,077.8 (£8,119.8) in 2010, and £6,029.4 

(£9,643.4) in 2015 (see OECD (2013), PPI (2015) and Lain (2016) for further details). 

The SPA - the minimum age at which the Basic State Pension can be claimed - has been differentiated 

as between men (65) and women (60) since its introduction in the 1940s. Mounting pressure for gender-

equalisation, alongside developments in European Law (Pemberton, 2017), led to the establishment of a 

timetable to increase women’s SPA from 60 to 65 between 2010 and 2020, as detailed in the Pension Act 

1995 (an increase of one month every two months). Fears over Welfare State sustainability led the 

Government to legislate (Pension Act 2011) an acceleration of the SPA-increase from 63 to 65 in 30 

months (April 2016 to November 2018). Men and women’s SPA would then rise to 66 by October 2020, 

to 67 by April 2028 (Pension Act 2014) and to 68 by April 2046 (Pension Act 2007), even though an 

anticipation of the latter milestone to 2037 has been proposed (John Cridland Independent Review, 2017; 

Thurley & Keen, 2017).  

The effect of the reform on pensionable age is substantial, as shown in the left panel of Figure 1. E.g., 

being born one (two) years after March 1950 means a one (two) years delay in SPA. The SPA 

postponement exceeds 36 months for cohorts born after March 1953. Pension eligibility differs 

substantially for women born just a few years apart (right panel): a woman aged 60 in, e.g., 2009 is above 

her SPA (equal to 60), while one aged 60 in, e.g., 2012 is below her SPA (equal to, roughly, 62).  

 

Figure 1 

 

The Institute for Fiscal Studies estimates that a one-year SPA-postponement led to an annual loss of 

between £14,008 and £5,587 (depending on eligibility status for the second tier) for a single aged 60 (4% 

of women's median state pension wealth), while the policy increased the female employment rates by 

10% (Cribb & Emmerson, 2017; Cribb, Emmerson, & Tetlow, 2016). Furthermore, they document a 

monthly reduction in net individual income by £200, as well as an increase in absolute poverty, caused 
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by being under SPA due to the reform: the decrease in benefits-income is not fully compensated by the 

additional flow of private income.  

An intense debate has emerged, on the mechanisms through which the SPA-increase has been 

implemented, and on how working longer could impact the female population, already characterised by 

discontinuous careers, higher poverty risk and caring commitments (Foster, 2017; Ginn & MacIntyre, 

2012). Anecdotal evidence have been collected of unaware women who were left in high distress, even 

suicidal, due to the ‘shattered dreams and expectations’ related to the inability to retire (Altmann, 2011; 

Breslin & James, 2016; Goodley, 2016), with particular relevance to the post-1953 cohorts (Jones, 2016). 

It is hard to find conclusive evidence on the actual degree of awareness of affected women. The 

Department of Work and Pension wrote to women born between April 1950 and April 1953 between 

April 2009 and March 2011; and to the remaining affected people between 2012 and 2013, yet the 

communication was labelled as “too little too late” by the House of Commons (Thurley & Keen, 2017). 

Indeed, in a 2012 survey, 60% of interviewed women close to retirement thought they would reach SPA 

earlier (MacLeod et al., 2012). Moreover, Holman and Hess (2017) highlighted that pension-legislation 

knowledge and pension-literacy is worse for lower SES than for better-off women in UK, thus raising 

once more the need to assess the heterogeneous impact of pension reforms across the economic and social 

spectrum of the population. 

 

3. METHODS 
 

3.1 DATA, SAMPLE SELECTION AND DESCRIPTIVE EVIDENCE 

We use data from the first six Waves of Understanding Society (from 2009 to 2015), an annual2 

longitudinal survey interviewing households members aged 16+ in Britain, on health, work, education, 

income, family and social life subjects (technical details available in Lynn (2009) and Knies (2016)). 

For this paper, we exploit information on year-and-month of birth and date-of-interview, to determine 

whether an individual lies above or below her SPA when interviewed, and the extent of the SPA 

postponement (in months) with respect to the pre-reform threshold of age 60 for the affected women. 

From self-reported current labour-market status, we derive binary variables for being “paid worker”, 

“unemployed”, “retired”, “family- or home-carer” or “long-term sick/disabled”. We exploit categorise 

respondents as “single” (or never married), “living in couple”, and “widowed/divorced/separated”. 

Additional characteristics include the year at which respondents left their last job, the number of children 

and educational attainment, from which we generate a categorical variable for mid-high (A-level or 

higher), rather than low (GCSE level) or no education. Through the simplified hierarchical National 

Statistics Socio-economic Classification (NS-SEC) we categorise respondents’ occupation as Higher 

managerial/administrative/professional, Intermediate (including Small employers and own-account 

workers), and Routine/manual. 

For health outcomes, we use three widely validated measures of mental and physical health, whose details 

are included in Appendix 8.1. The General Health Questionnaire index (GHQ-12) measures 

                                                 
2 Longitudinal respondents are interviewed around the same time each year 



 

6 

 

psychological distress, evaluated through 12 items, each scored from zero to three. The overall sum 

constitutes the final index (ranging between 0 and 36), with higher values signalling worse health 

(Goldberg et al., 1997; Goldberg & Williams, 1988). The Short Form-12 (SF-12, version 2) is a generic 

health-related quality of life instrument which comprises 12 items from eight health concepts (Ware, 

2002), and is converted to physical (PCS) and mental (MCS) component scores, each ranging from 0 to 

100, with higher values signalling better health, and a mean population score of 50. Both the GHQ and 

the SF-12 are widely used in the economics and epidemiologic literature. 

Due to the gradual implementation of the reform described earlier, the data allow us to observe women 

of same age, interviewed between 2009 and 2015, being subject to different pension rules. In particular, 

among the age groups 60 to 64, we observe both “affected” (i.e., with a SPA higher than 60) and 

“unaffected” (i.e., with SPA of 60) respondents.3 We aim to exploit this difference as an identification 

condition in our empirical strategy, therefore we select these age groups (women aged 60 to 64) as our 

main sample selection. We drop respondents who never worked, as they are not the focus of the “working 

longer” policy, proxy interviews, or entries with missing information on any variable of interest, thus 

obtaining a sample of 8407 observations (3452 individuals). 

 

Descriptive evidence 

The first column of Table 1 summarises descriptive statistics for the whole sample. The average age is 

62.5, 70% have a partner, almost 80% have at least a GCSE qualification. The majority are either retired 

or in paid work, and nearly 40% have (or last had) a routine job.  

 

Table 1 

 

In column 2 we split the sample by exposure to the reform, i.e., by birth date being pre or post April 4th 

1950, and test for the differences in the sub-samples means (adjusting for year-of-birth). Exposed women 

exhibit higher employment rates and lower retirement rates with respect to the non-exposed group. 

Furthermore, they exhibit slightly better PCS, as well worse MCS scores, and a statistically significant 

worse GHQ score. Panel 3 compares women observed while being above- or below-SPA, which depends 

on both birth date and the interview date. This classification differs from the previous one, in that 

someone affected by the SPA increase could be interviewed when above her SPA, and offers us a first 

glance at a short-term effect of the reform.4 The population below-SPA exhibits higher employment, 

unemployment and sick/home-carers rates, as well as being significantly worse-off in terms of MCS and 

GHQ indices. 

In Figure 2, we offer a more detailed descriptive evidence of the effect of an increase in SPA, plotting 

the prevalence rates of several employment outcomes for three age groups, i.e., 60, 61, and 62-64 years 

old. We restrict the time interval to the years 2009q1-2014q1, so that we compare the trends for an age 

                                                 
3 For women aged 59 and 65 between 2009 and 2015, sample size does not allow to build a solid “affected” and “unaffected” 

group, given that only a handful of them are, respectively unaffected or affected by the reform. However, including them in 

the selection does not affect our results. 
4 Table 7 illustrates the size of each age group, by SPA-status or by exposure to the reform 
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group who is always above-SPA when interviewed (62-64), with two groups whose SPA-status changes: 

the dashed lines for the aged 60 and 61 highlight that at least some women among those groups were 

observed  below-SPA.5 Figure 2 highlights labour-market trends that are in line with recent literature's 

findings: first, the employment (retirement) rates decline (increase) by age; second, employment 

(retirement) rates for 60 and 61 years old visibly increase (decrease), once they become increasingly 

ineligible for the State Pension; moreover, higher prevalence rates emerge for alternative pathways to 

exiting the paid labour market, namely, being sick/disabled or home-caring (see also Cribb et al. (2016) 

and Staubli and Zweimüller (2013)). 

 

Figure 2 

 

Figure 3 explores trends in the main health variables of interest. The GHQ depression score (column a) 

for the 60 and 61 years old increases, once they fall below-SPA, thus departing from the trends of the 

62/64 years old. Similarly, the MCS score (column b) exhibits a worsening trend for the aged 60 (after 

April 2010) and the aged 61 (after April 2012), while the last group’s trend is constant. Conversely 

column (c) shows no visible group-effect for the PCS score. As such, our descriptive evidence points to 

a detrimental mental-health effect similar to that found by De Grip et al. (2012). 

 

 

Figure 3 

 

3.2 ECONOMETRIC SPECIFICATION 

This paper evaluates the health-impact of raising the female SPA in UK through several reduced-form 

specifications - equations (3.1) to (3.4) - alternatively estimated for three continuous dependent variables 

yict, namely, the GHQ, the MCS and PCS health indices, observed at time t for individual i born in month-

year c. Estimation is performed through Ordinary Least Squares (OLS) using STATA 14.  

In model (3.1), the main variable of interest is an indicator function for being below SPA, i.e., an 

interaction between the month-of-birth and the interview date (belowSPAict = I(ageict < SPAic), which 

captures the health consequences of not being eligible to claim a State Pension, due to the reform (i.e., 

the extensive margin of the analysis). Due to the "gradual" nature of the SPA-shift, same-aged women 

may have different eligibility status, depending on their interview date: in particular, age groups 60-62 

are observed both below and above SPA, while 63-64 are above SPA in all years (Figure 1, right panel). 

We account for the fact that ageing (measured with age-quarters) may have a direct effect on the health 

outcomes, as may calendar time (measured with year-quarters); similarly, cohort-specific underlying 

characteristics should be accounted for. Thus, to identify causality, we include fixed effects for age-

quarters (γi) and year-quarters (ηt), as well as a linear control for month-of-birth (δc). The different time-

reference units (quarter-age/year vs month-of-birth) allows for a non-collinear inclusion of the three 

aforementioned variables. Our models thus assume that age-effects are cohort- and time-constant; cohort 

                                                 
5 Although the data have a panel component, the survey having started in 2009 makes it unfeasible to follow respondents as 

they approach and cross SPA under both the old and the new regulations. 
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effects are time- and age-constant; and time-effects are age- and cohort-constant (Cribb et al., 2016). 

Additional controls in the vector X include living arrangements and marital status, country fixed-effects, 

number of children, education, and occupation type.  

(3.1) *ict ict i c t ict icty belowSPA X               

 

As discussed in Section 2, the extent of the SPA-shift widely differs depending on month-of-birth for 

those born after March 1950. While the previous model evaluated the impact of pension eligibility status 

(regardless of the extent of the SPA postponement), in a second specification we offer a complementary 

analysis, by looking at the impact of the individual specific SPA postponement, regardless of the pension 

eligibility status when interviewed. In equation (3.2), we introduce a set of dummies for having, 

respectively, zero SPA-shift, 0-6 months, 6-24 months, 24-36 months, and 36+ months. It is worth noting 

that the SPA-shift is (imperfectly) collinear with month-of-birth only for women born between March 

1950 and September 1954.6 Within this birth-years interval, the collinearity is not perfect since the pace 

at which SPA increases varies due to subsequent reforms (Figure 1, left panel).  

 

(3.2)    

   

1 2

3 4

0 6 6 24

24 36 36
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X

  

 
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       

     

    

 

 

As already mentioned, health effects of retirement, the emotional impact of reforms, as well as pension 

knowledge are often differentiated by SES (Holman & Hess, 2017; Mazzonna & Peracchi, 2017; van 

Solinge & Henkens, 2017). We therefore estimate two additional specifications which mirror the 

previous two but for the presence of an interaction term between the “policy-variable” and the NS-SEC 

hierarchical classification, as summarised in Equations (3.3) and (3.4). 

(3.3) 1 2 3

4 5

* *intermediate *manager

* *intermediate * *manager +

ict ict ict ict

ict ict ict ict

i c t ict ict

y belowSPA

belowSPA belowSPA

Z

   

 

    

    



    

 

 

 

(3.4) 1 2 3

4 5

* *intermediate *manager

* *intermediate * *manager

ict ic ict ict

ic ict ic ict

i c t ict ict

y months

months months

Z

   

 

    

    

  

    

 

 

In (3.4), SPA-postponement is measured in months rather than with a categorical variable (as in (3.2)), 

to ease the interpretation and the presentation of the coefficients. 

Finally, since the SPA reform is defined on a month-of-birth basis, we cluster the standard errors at this 

level (140 clusters), although findings are confirmed under individual-level clustering (Section 4.2.3) 

Equations (3.1) to (3.4) resemble a “difference-in-differences” approach widely followed in the policy-

evaluation literature (Avendano, Berkman, Brugiavini, & Pasini, 2015), and recently adopted to analyses 

on changes in the SPA in Austria and UK (Cribb & Emmerson, 2017; Cribb et al., 2016; Staubli & 

Zweimüller, 2013), which essentially compares the health outcomes of women of same or similar age at 

                                                 
6 Dropping the linear control for month-of-birth does not influence our findings (see Section 4.2.3). 
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different times, whose SPA-status differs only due to the reform. Although the data do not allow us to 

perform a panel analysis comparing unaffected and affected individuals’ trajectories, our narrow age- 

and year-selection, together with the heavy set of controls for age and time, enhance the identification 

power of our model. 

We opted for a reduced-form specification in place of a double-stage analysis such as instrumental 

variables (IV), where “being in paid work” is typically instrumented with pension eligibility status 

(Bloemen et al., 2017). Indeed, when looking at the specific effect of working on health, the IV approach 

is a necessary step to account for a reverse causality effect: as much as work can damage or benefit 

peoples’ health, health can affect efficience and productivity, triggering earnings losses. IV allows to 

estimate a local average treatment effect (LATE), that is, the health-effect of changes in SPA for those 

who were induced to work by the variation in the eligibility conditions. For this paper, we aim at adopting 

a more general approach and evaluate the pension-reform as a whole. The reason for this relies on the 

fact that, although evidence for a “first-stage” effect of SPA postponement on higher employment rates 

is established, recent analyses on the UK case (including estimates shown in the next Section) highlighted 

additional side-effects of this specific reform in terms of (i) a higher prevalence of alternative exit-

pathways from the labour market through sickness/disability and home-caring; and (ii) higher absolute-

poverty rates and lower income among affected women (Cribb & Emmerson, 2017; Cribb et al., 2016). 

These findings suggest that more than one main channels may exist, through which the reform can impact 

health for the affected population, and that looking just at the “employment” channel may not allow for 

a comprehensive policy evaluation: (i) the reform affects other pathways which lie outside the 

employment/retirement dichotomy; (ii) the health-consequences of the reform may be driven by both the 

employment status and the (endogenous) income/poverty conditions of the affected women.7 

 

4. RESULTS 
We start by documenting the effect of postponing SPA on the prevalence of several employment 

outcomes (being in paid work / sick or disabled / home-carer), as well as on personal income. We estimate 

marginal probit coefficients for the employment outcomes, and a OLS model for income, following our 

main specifications (3.1) and (3.3). We use information on monthly individual income (sum of labour-, 

miscellaneous-, private benefit-, investment-, pension- and social benefit income, net of taxes on earnings 

and national insurance contributions) adjusted in real terms with the Consumer Prices Index including 

owner occupiers' housing costs (reference prices: July 2015); to reduce outliers, we drop the tails of the 

distribution at the 1st and 99th percentile. The empirical design and the definition of the dependent 

variables are comparable to a recent study on the UK reform (Cribb & Emmerson, 2017), based on a 

different dataset.  

The results summarised in Table 2 closely confirm previous findings (in parenthesis). Full results are 

available from the authors on request. Coefficients in column i shows that the SPA reform is estimated 

to have increased employment rates by 11% (10%) in the overall sample, as well as the prevalence of 

women reporting to be sick/disabled or looking after family/home, by around 2% each. Being the average 

prevalence for being in employment, in sickness or caregiving equal to, respectively 41%, 2.7% and 

                                                 
7 Nevertheless, implementing such an instrumental variable approach would not alter our results (available upon request). 
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3.1%, our estimated impact is substantial. Furthermore, we also estimate a reduction in monthly income 

by £221 (£200), generated by a decrease in pension income which more-than-compensates an increase 

in private income. In columns ii to iv we report the results from specification (3.3). Column v highlights 

that the income reduction, as well as the prevalence of alternative pathways to retirement (through 

sickness or home-caring) are highly more pronounced among routine affected women than among 

managerial occupations. 

 

 

Table 2 

 

4.1 HEALTH EFFECTS OF THE SPA REFORM 

Table 3 reports the results for specifications (3.1) and (3.2), for each health-index. 

Being below-SPA (columns 1-3) is strongly statistically related to a worse psychological/mental health 

as measured by both the GHQ and the MCS indices. Specifically, the GHQ score increases, on average, 

by 0.52 (elasticity of 5%, evaluated at means); the MCS score drops by 0.87 (elasticity of -1.8%). No 

significant effect is found for the PCS score. 

Columns 4-5 highlights that such a detrimental effect widens with the extent of the SPA-shift. With 

respect to zero delay, a shift of 6-24 significantly affect GHQ (elasticity = +5.4%), while a 24-36 months 

postponement impacts both GHQ (elasticity = +7.8%) and MCS (elasticity = -2.8%). The largest effects 

are found for women with a shift of three or more years (cohort 1953-1955, with an average SPA increase 

of 55 months): a GHQ elasticity of + 11.1%, and a MCS elasticity of -3.7%.  

Among the remaining independent variables, we find that, on average, routine workers have worse 

psychological, mental and physical health with respect to the intermediate and managerial occupations. 

Similarly, being single or widowed/divorced/separated is strongly and significantly related to worse 

health outcomes, while a higher education levels are associated with better health. 

 

Table 3 

 

Table 4, columns 7-9, highlights important heterogeneities in the health-effect of not being eligible for 

State Pension. In particular, being below SPA has, for "routine” occupations, a significant detrimental 

consequence on all the mental and physical scores (the corresponding variable is “being below SPA”): 

an increase of 1.13 points in GHQ (elasticity +10%), a decrease of 1.52 points in the MCS (elasticity -

3%), and of 2.11 points in the PCS (elasticity 4.7%). Women with "intermediate" or "managerial" jobs 

have a significant better mental and physical health than the "routine" workers when being below SPA 

(the interaction terms “belowSPA*intermediate/manager”). As a result, the change in the SPA status 

does not significantly affect any of the health status of these categories: e.g., being below SPA induces a 

reduction in the MCS index of -0.3 (=-1.5+1.2) for "intermediate" (p-value=0.59), and of -0.7 (=-1.5+0.8) 

for "managerial" occupations (p-value=0.13). 

Similar findings emerge when focusing on the extent of SPA-postponement (model (3.4)), which we 

show in columns 10-12 of Table 4, where postponement is measured in months. For "routine" workers, 
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increasing the SPA by one month significantly worsens the GHQ index by 0.034 points (elasticity of 

0.3%), while MCS and PCS drop by, respectively, 0.042 (0.08%) and 0.073 (0.16%). This means that a 

delay of 15, 30 or 55 months would lead to a GHQ increase by 4.5%, 9% or 16.5%; the MCS score would 

decline by 1.2%, 2%, or 4.4%; the PCS would decline by 2.4%, 4.8% or 8.8%. The reform has a reduced 

impact on both “intermediate” and “managerial” workers: health-outcomes for "intermediate" workers 

do not significantly differ after 15, 30, or 55 months-postponement in SPA; “managerial” occupations 

only exhibit a worsening effect in GHQ and MCS for largest shifts: e.g., a delay of 55 months increases 

the GHQ by 1.04 and decreases the MCS by 1.52 points (p-value 5.4% and 8.7%, respectively). 

The coefficients for the remaining controls are in line (in both magnitude and statistical significance) 

with those discussed in Table 3.  

The models (3.3) and (3.4) (Table 4) constitute our preferred specifications. 

 

Table 4 

 

 

These results strongly suggest that inequality in health by SES (as proxied by job-category) is 

exacerbated by the larger increases in SPA for women aged 60 to 64. This can be visualised in Figure 4, 

which plots the fitted values for the three health outcome against the extent of SPA postponement (in 

categories), by job-type.  

 

Figure 4 

 

4.2 SENSITIVITY ANALYSIS 

4.2.1 Caseness depression and magnitude of results 

To evaluate the clinical relevance of the previous impacts, we exploit the validated GHQ cut-off 

signalling the presence of depressive disorders, corresponding to a 3+ score on the 12-valued index (see 

Appendix 8.1), and 13+ on the 36-valued index (Goldberg et al., 1997; Kelly, Dunstan, Lloyd, & Fone, 

2008).  

We estimate all of our models with the “caseness” dummies as dependent variables, through a Linear 

Probability Model, and show the results for our preferred specifications (3.3) and (3.4) in Table 5. Since 

one of the GHQ thresholds is based on the 12-valued scale of the index, we also report the results for 

both models having this version of the index as dependent variable: results entirely confirm those 

obtained with the 36-valued one, with lower statistical significance in the model accounting for the extent 

of the SPA-shift (column 16). 

Columns 14-15 highlight that the probability of having depressive disorders is statistically higher for 

“routine” workers below-SPA, in the 12-valued GHQ (by 0.055 points, elasticity 24%) and the 36-valued 

GHQ (by 0.069 points, elasticity 24%). The effect is much weaker for “intermediate” and “managerial” 

for which no significant change is found between above and below SPA status. Further findings (columns 

17-18) show that a one-month SPA-increase significantly affects “routine” workers' depression 

likelihood with an elasticity of 0.7% (both GHQ versions). 
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Table 5 

 

Our main findings show a substantial health decline up to 2.3 MCS and 4 PCS points (for routine 

workers). While no universally accepted threshold exists for the SF-12, such changes look substantial 

when compared to recent studies focusing on women’s mental-health.8 A reduction of roughly 2 MCS 

points is found among German women as a consequence of them (or their spouse) becoming unemployed 

(Marcus, 2013) or fearing a job-loss (Bünnings, Kleibrink, & Weßling, 2017); having a temporary (rather 

than permanent) occupation decreases the MCS by 0.9 among Italian women (Carrieri, Di Novi, Jacobs, 

& Robone, 2012). Using US data, Maclean, Webber, French, and Ettner (2015) find that financial strain 

impacts the MCS by -2.6 points and PCS by -0.9. Finally, Gade and Wenger (2011) estimate the effect 

of exposure to dead/dying people with a 1.9 MCS reduction among US war-veterans. 

4.2.2 Sample selection 

Our sample selection includes all the age groups for which we observe both “affected” (i.e., with a SPA 

higher than 60) and “unaffected” (i.e., with SPA of 60) respondents. However, only women aged 60-62 

change pension eligibility status during the considered time frame, while the 63-64 years old are, by 

construction, always above-SPA and eligible to pension. That is, for specifications (3.1) and (3.3), we do 

not have a “treatment” group (below-SPA) for each age group. When running our models with a restricted 

sample of 5054 respondents aged 60-62, results are confirmed, as Appendix Table 8 summarises (for 

specifications (3.3) and (3.4), full results available upon request). Although the statistical significance is 

slightly reduced due to the smaller sample-size, the magnitude of the coefficients is fairly stable. 

 

Table 8 

 

Next, since originally we excluded women aged 59 and 65 from the analysis (only 6% of the former are 

unaffected by the reform, while only 1% of latter are affected) we verified that their inclusion does not 

significantly affect any of our results (available upon request). 

Furthermore, although our main selection excludes individuals who never worked, there could be worries 

that the effect of an SPA-increase may affect differently women who stopped working numerous years 

ago. The direction of this heterogeneity is not certain. Reaching SPA could prove crucial for people who 

have been inactive for a long time and would highly need additional resources (in the form of a State 

Pension); at the same time, having left the job earlier could signal the presence of a sufficiently robust 

socio-economic status (at the household level), therefore implying a weaker attachment to the Pension 

emolument. Moreover, the job-type characteristics could be less relevant for those with lower labour-

market attachment. Our original sample includes 431 women (951 observations) who stopped working 

before 2000 (77% are retired, 13% are home-carers, 10% are sick/disabled), with 50% of them being 

                                                 
8  Although there is no universally accepted cut-off level for SF-12 (Córdoba-Doña, Escolar-Pujolar, San Sebastián, & 

Gustafsson, 2016), an optimal screening cutoff to evaluate 30-day depressive disorders (MCS) was set at 45.6 for the European 

population by Vilagut et al. (2013). When implementing such threshold, we find a significant increase in the probability of 

being depressed for routine women below SPA (elasticity of 30%). 
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born on or before 1950. Dropping these observations does not alter our main findings, as shown in 

Appendix Table 9 for our preferred specifications (3.3) and (3.4). 

 

Table 9 

 

Demographic characteristics of partner could influence the effect of being ineligible to collect the State 

Pension, e.g., depending on whether the partner is older or younger than his spouse and thus more or less 

likely to be retired rather than working. We therefore estimated our models on a sample of women 

married or in-partnership for which partner’s age is available (5867 observations), including a second 

order polynomial for their partner’s age, and a set of dummies for partner being younger than 60, between 

60 and 64, 65 and 69, or above 70. This entirely confirms our previous results (available upon request).  

 

4.2.3 Econometric specification 

Our sample includes repeated observations for some individuals, which are therefore not independent. 

To address this potential issue, we run our models clustering standard errors at the individual level rather 

than at birth-month. Results are shown in Appendix Table 10 for our preferred specifications (3.3)-(3.4), 

and largely support our main findings, both in magnitude and in significance of the coefficients. Results 

hold both for the SPA-status (columns 31-33), and for the SPA-shift (columns 34-36), with the job-type 

heterogeneity being entirely confirmed. 

 

Table 10 

 

We also test the sensitivity of our results to alternative specifications for age-, year- and cohort-effects. 

Namely, we first run our models with a second-order polynomial for age in quarters and interview year 

in quarters, together with a linear control for year-and-month of birth; second, we include a second-order 

polynomial for age in quarters, fixed effects for interview year in quarters, and fixed effects for birth-

year. Results (shown in Appendix Table 11 for the models including job-type interactions) are always 

entirely confirmed. Third, we drop the linear control for month-of-birth from our main models, to check 

whether collinearity with SPA-shift (only for those born past March 1950) could have affected our 

findings. Results (available upon request) are entirely confirmed. 

  

Table 11 

 

Finally, we tested whether a standard instrumental-variable approach would lead to different results with 

respect to our preferred reduced-form specification (discussed in Section 3.2). When instrumenting 

“being in paid employment” with “being below-SPA”, findings (available upon request) are entirely 

confirmed for both GHQ and MCS indices (significant at 5%), with an instrument-strength F-test of 21.5. 
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5.   DISCUSSION AND CONCLUSIONS 

Our analysis highlights three main policy-relevant health effects of the recent increase in the SPA for 

UK women. First, respondents interviewed when being below SPA between 2009 and 2015 (who 

therefore could not access their Pension) have worse mental-health with respect to those of similar/same 

age who were observed past-SPA in the same period, after controlling for differences in age-at-interview, 

time-of-interview, birth-cohort, demographic and socio-economic characteristics. Second, the 

detrimental impact on health increases with the extent of the SPA-shift. Third, routine/manual workers 

are most heavily affected by the change, both in mental and physical health. A summary of our results is 

presented in Table 6. The magnitude of these effects is substantial, when compared to the results of recent 

studies using the same instruments; moreover, results for GHQ have been shown to be clinically relevant. 

Overall, our results are in line with the studies focusing on similar reforms in the Netherlands (De Grip 

et al., 2012) and Italy (Ardito et al., 2016). Although we cannot test whether these effects will last in the 

medium/long-run, due to data limitation (e.g., following affected women when they reach and cross SPA), 

they are robust to a number of alternative empirical specifications. 

 

Table 6 

 

The observed worsening in health-outcomes may be the result of multiple mechanisms. First, we show 

that the reform led to a significant negative individual income effect which could lead to worse health; 

e.g., individual and household indebtedness have been show to worsen mental-health (Keese & Schmitz, 

2014). Moreover, women’s risk of poverty is already relatively large in the UK due to lower work-

attachment (Foster, 2017), and the working-longer policies are known to have stronger impact on pension 

wealth for lower SES (OECD, 2017b). Second, working longer in low-quality occupations may induce 

health-capital degradation and contribute to lower productivity and worse health (Barnay, 2016; 

Ravesteijn, van Kippersluis, & van Doorslaer, 2013), frustrate job-satisfaction (Paccagnella, 2016) which, 

in turn, can worsen health outcomes (Bildt & Michélsen, 2002; Chandola & Zhang, 2017; Fischer & 

Sousa-Poza, 2009). Given that lower satisfaction strengthens the desire for retirement (see, e.g., Blanchet 

and Debrand (2008)), a chain reaction may take place. Re-employment is tougher for older workers, 

given the higher skill specificity acquired with work experience and the risk of age-discrimination 

(OECD, 2017b), especially for routine and manual occupations which are most affected by the 

computerisation and offshoring (Autor & Dorn, 2009). Furthermore, recent literature has shown that 

women with pre-existing health problems or caring commitments could be particularly exposed to such 

adverse effects (Price, Glaser, Ginn, & Nicholls, 2016). Our results show that alternative exit routes such 

as sickness or homecaring due to the reform are significantly higher among lower SES groups. Third, 

due to retirement being usually planned well in advance, a disheartening feeling of lack-of-agency 

regarding the SPA-increase may induce depression, anger and anxiety (van Solinge & Henkens, 2017). 

These effects can be especially worsened when reform awareness is low (De Grip et al., 2012; Falba, 

Sindelar, & Gallo, 2009). This has been the focus of debate across media and policy activists, as there is 

evidence that awareness was much lower among women affected by the reform (Clery, Humphrey, & 

Bourne, 2009; MacLeod et al., 2012), and especially for those in bad health or temporarily out of labour 

market (Holman & Hess, 2017). This can be due to both an ineffective institutional communication, and 
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to individuals’ pension illiteracy. Furthermore, financial illiteracy in itself could hamper the ability to 

react and adapt to the modified pension horizon. With this regard, there is evidence pointing at socio-

economic differences in pension knowledge and strategies (Holman & Hess, 2017; Prast & van Soest, 

2015) which, again, puts SES-disadvantaged women in low-quality jobs at a higher risk of fuelling 

negative emotional reactions. 

All in all, our results emphasises the need to complement extending working life policies with 

interventions that offer sufficient awareness programmes while supporting the affected population, and 

especially disadvantaged socioeconomic groups, through inclusive labour market policies that facilitate 

a smooth transition to retirement. Similarly, promoting equal access to good-quality health care in old-

age, as well as investing in lifelong education and skill upgrading programmes would limit inequalities 

in retaining and hiring older workers through enhanced employability. 
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7. TABLES AND FIGURES 

 

Table 1, Descriptive statistics: whole sample and sub-samples. Significance of differences in means accounts for birth-year 

Variable  1. Whole 

sample 

2. By whether had SPA postponed  3. By eligibility status when 

interviewed 

  No  

(born < Apr1950) 

Yes  

(born≥Apr1950) 

 Above 

SPA 

Below 

SPA 

t 

 Mean Mean Mean NDiff Mean Mean Ndiff 

Age 62.5 63.1 61.9  62.9 60.9 *** 

Married/couple  70.2% 71% 69.2%  70.4 69.4  

Widowed/Divorced 25.3% 25.1% 25.5% * 25.5% 24.2%  

Single 4.5% 3.9% 5.3%  3.9% 6.3%  

Number of children  1.4 1.6 1.3  1.5 1.2  

Educ.: less than GCSE 20.4% 23.8% 15.7%  22.1% 14%  

Educ: GCSE 35% 35.5% 34.4%  35.4% 33.5%  

Educ: A-level or more 44.6% 40.6% 49.8% * 42.4% 52.4%  

        

SPA postponement 

(in months) 

10.3 0 23.8 *** 3 36 *** 

        

occupational status        

Employed 41% 35.6% 48.2% ** 36.2% 58.2% *** 

Unemployed 1% 0.3% 1.8%  0.3% 3% *** 

Retired 52.1% 59.6% 41.9% ** 59.4% 25.6% *** 

Sick or caregivers 5.9% 4.4% 7.8%  3.9% 12.6% *** 

        

Job classification        

Routine  38.9% 41.6% 35.4%  40.2% 34.6%  

Intermediate  28.3% 28.4% 28%  28.6% 26.9% * 

Higher occupation 32.8 30% 36.6%  31.2% 38.6%  

        

Net indiv. income £1213 £1164 £1279  £1217 £1200 *** 

        

Health measures        

SF-12 physical 46.8 46.7 47.2 * 46.8 47.2  

SF-12 mental 51.1 51.5 50.5 * 51.4 50 *** 

GHQ (36 scale) 10.9 10.7 11.1 *** 10.8 11.4 *** 

observations  8407 4774 3633  6553 1854  

Note: NDiff is the p-value for the means-difference between groups controlling for year of birth. *<0.10, **<0.05 

***<0.01. Data for women aged 60-64 between 2009 and 2015, having worked in their life, no proxy respondents. 

Additional controls include dummies for being married, widowed/divorced/separated, single, as well as controls for number 

of children and for having a mid or high education degree. Standard errors are clustered by year-and-month-of-birth 
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Table 2, employment and income effects of being below SPA 

Independent variable: being below-SPA  

Dependent variable 

(i) 

Overall 

population 

(ii) 

Routine 

workers  

(iii) 

Intermediate 

workers 

(iv) 

Managerial 

workers 

(v) 

Test  

Routine= 

Managerial  

1. Being in paid work 0.11*** 0.091*** 0.159*** 0.102***   
0.023 0.033 0.037 0.033  

2. Being sick/disabled 0.022*** 0.091*** 0.02** 0.007 *** 
 0.003 0.019 0.009 0.007  

3. Being home-carer 0.021*** 0.038** 0.035** 0.012* *** 
 0.005 0.015 0.015 0.007  

4. Net montly individual 

income (Pounds 2015) 
-221.4*** -273*** -290*** -163.7*** * 

 47.6 51.8 64.9 61.3  

Note: estimates for dep.variables 1-4 are marginal probit coefficients; OLS coefficient for dep. Variable 5.  

Sample selection: women aged 60-64 between 2009 and 2015, having worked in their life, no proxy respondents. Additional 

controls include fixed effects for age (in quarters), interview year (in quarters), country, a linear control for year-and-

month-of-birth, education, living arrangement, number of children. Standard errors are clustered by year-and-month-of-

birth. *<0.10, **<0.05 ***<0.01 

 

Table 3, results, models without interactions   
(1) 

GHQ 

(2) 

SF-12  

mental 

(3) 

SF-12 

physical 

(4) 

 

GHQ 

(5) 

SF-12  

mental 

(6) 

SF-12 

physical     
   

being below SPA 0.526** -0.901** -0.399     
0.242 0.392 0.591    

       

0 postponement (ref.)    - - - 

0-6 months    0.189 -0.277 -0.172 
    0.297 0.572 0.923 

6-24 months    0.593* -0.612 -0.318 
    0.334 0.588 0.779 

24-36 months    0.861* -1.425* -0.691 
    0.46 0.778 1.119 

36+ months    1.253** -1.806** -1.322 
    0.508 0.813 1.377 

       

routine job (ref.) - - - - - - 

intermediate -0.215 0.663* 1.069* -0.224 0.665* 1.074  
0.21 0.363 0.649 0.21 0.365 0.651 

manager -0.901*** 1.474*** 2.965*** -0.903*** 1.470*** 2.966***  
0.199 0.337 0.581 0.199 0.336 0.58     

   

Mar. status w.r.to 

“married/couple” 

   

   

Widowed/divorced 1.258*** -3.001*** -2.813*** 1.260*** -3.004*** -2.818***  
0.237 0.453 0.498 0.236 0.452 0.497 

Single 0.462 -1.728** -1.122 0.468 -1.730** -1.124 
 0.389 0.757 0.96 0.389 0.758 0.961 

       

no children (ref.)       

1-2 children -0.183 0.147 -0.062 -0.172 0.131 -0.074  
0.21 0.357 0.401 (0.21) (0.357) (0.403) 

3+ children 0.319 -0.499 -1.447** 0.328 -0.512 -1.457***  
0.22 0.397 0.549 (0.219) (0.198) (0.548) 

No education (ref.)       

low education -0.296 1.107** 3.219*** -0.294 1.104** 3.219*** 
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0.25 0.434 0.582 (0.25) (0.435) (0.582) 

mid or high education -0.661*** 1.763*** 4.014*** -0.651** 1.749*** 4.009***  
0.251 0.471 0.629 (0.252) (0.473) (0.628)     

   

_cons 0.197 78.004*** 32.005 -1.414 79.776*** 33.575  
9.835 17.606 24.045 9.773 17.449 23.901 

R2 0.03 0.04 0.05 0.03 0.04 0.05 

N 8,407 8,407 8,407 8,407 8,407 8,407 

Note: women aged 60-64 between 2009 and 2015, having worked in their life, no proxy respondents. Additional controls 

include fixed effects for age (in quarters), interview year (in quarters), and country and a linear control for year-and-

month-of-birth,. Standard errors are clustered by year-and-month-of-birth. *<0.10, **<0.05 ***<0.01 

 
Table 4, results, models with interactions   

(7) 

GHQ (36 

values) 

(8) 

SF-12 

mental 

(9) 

SF-12 

physical 

(10) 

GHQ (36 

values) 

(11) 

SF-12 

mental 

(12) 

SF-12 

physical     
   

being below SPA 1.133*** -1.502** -2.110***     

0.394 0.592 0.803        
   

       

belowSPA * intermediate -1.142*** 1.231* 2.659**     

0.424 0.679 1.023    

belowSPA * manager -0.816** 0.807 2.681**     

0.380 0.666 1.028    

       

SPA postponement in 

months 
   

0.034*** -0.042** -0.073*** 
    0.011 0.018 0.026 

intermediate*postponement 

in months  

   

-0.026** 0.034* 0.067** 

    0.011 0.018 0.028 

manager*postponement in 

months 

   

-0.022** 0.023 0.078*** 

       

routine job (reference) 
   

   

       

intermediate 0.021 0.412 0.527 0.026 0.345 0.438  

0.233 0.407 0.706 0.24 0.429 0.737 

manager -0.707*** 1.302*** 2.367*** -0.685*** 1.247*** 2.151***  

0.215 0.351 0.627 0.226 0.373 0.656     
   

Mar. status w.r.to 

“married/couple” 

   
   

Widowed/divorced -1.253*** 2.996*** -2.796*** 1.253*** -2.996*** -2.786***  

0.236 0.453 0.496 0.236 0.453 0.496 

Single 0.444 -1.711** -1.059 0.443 -1.715** -1.037 
 0.385 0.755 0.955 0.388 0.758 0.956 

       

No children (ref.)       

1-2 children -0.193 0.158 -0.033 -0.187 0.15 -0.051  

(0.209) (0.356) (0.402) (0.209) (0.356) (0.493) 

3+ children 0.322 -0.503 -1.448*** 0.319 -0.499 -1.445**  

(0.221) (0.399) (0.549) (0.221) (0.398) (0.549) 

No education (ref.)       

low education -0.311 1.12** 3.268*** -0.321 1.133*** 3.306***  

(0.249) (0.433) (0.575) (0.249) (0.433) (0.573) 
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mid or high education -0.655*** 1.755*** 4.016*** -0.658*** 1.755*** 4.034*** 
 (0.249) (0.469) (0.626) (0.25) (0.469) (0.625)     

   

_cons -0.041 78.255*** 32.615 -0.879 79.102*** 34.54  

9.832 17.571 24.067 9.849 17.672 24.218 

R2 0.03 0.04 0.05 0.03 0.04 0.05 

N 8,407 8,407 8,407 8,407 8,407 8,407 

Note: women aged 60-64 between 2009 and 2015, having worked in their life, no proxy respondents. Additional controls 

include fixed effects for age (in quarters), interview year (in quarters), and country and a linear control for year-and-

month-of-birth,. Standard errors are clustered by year-and-month-of-birth. *<0.10, **<0.05 ***<0.01 

 

 
Table 5, results for GHQ 12-values and SF-12 MCS, GHQ caseness indices  

(13) 

GHQ (12 values) 

(14a) 

GHQ 12 

caseness 

(14b) 

GHQ 36 

caseness 

(16) 

GHQ (12 

values) 

(17a) 

GHQ 12 

caseness 

(17b) 

GHQ 36 

caseness   
     

being below SPA 0.502** 0.055** 0.069**    
 

(0.212) (0.028) (0.029)    

belowSPA * intermediate -0.573** -0.064** -0.047    
 

(0.238) (0.032) (0.036)    

belowSPA * manager -0.383* -0.048 -0.033    
 

(0.211) (0.030) (0.031)    

       

SPA postponement in months    0.012* 0.001* 0.002** 

    (0.006) (0.001) (0.001) 

intermediate*SPA-shift months     -0.010 -0.001 -0.001 

    (0.006) (0.001) (0.001) 

manager* SPA-shift in months    -0.010* -0.001* -0.001 
  

  (0.006) (0.001) (0.001) 

       

routine job (reference) 
 

     

intermediate -0.008 -0.000 -0.002 -0.039 -0.001 -0.003 
 

(0.141) (0.019) (0.021) (0.143) (0.019) (0.021) 

manager -0.294** -0.046*** -0.055*** -0.292** -0.044** -0.052*** 
 

(0.121) (0.016) (0.017) (0.128) (0.016) (0.018) 

R2 0.03 0.03 0.03 0.03 0.03 0.03 

N 8,407 8,407 8,407 8,407 8,407 8,407 

Note: women aged 60-64 between 2009 and 2015, having worked in their life, no proxy respondents. Additional controls 

include fixed effects for age (in quarters), interview year (in quarters), dummies for being married, widowed / divorced / 

separated, single, as well as country fixed effects, controls for year-and-month-of-birth, having zero, one-two, three or more 

children,  and for having a low, mid or high education degree. Standard errors are clustered by year-and-month-of-birth. 

*<0.10, **<0.05 ***<0.01.  

The  GHQ caseness corresponds to either a GHQ 12-valued score of 3 or more, or to a GHQ 36-valued score of 13 or more 

(Goldberg et al., 1997; Kelly et al., 2008). 

 

 

Table 6, summary of main results 

 

 (i) (ii) (iii) 
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GHQ MCS PCS 

Being below-SPA (whole pop.) 0.526** -0.901** -0.399 

Being below-SPA (routine jobs) 1.133*** -1.502** -2.110*** 

    

36 months SPA postponement w.r. 

to zero (whole pop.) 1.253** -1.806** -1.322 

36 months SPA postponement w.r. 

to zero (routine jobs) 1.87*** -2.31*** -4.01*** 
    

    
    

Note: women aged 60-64 between 2009 and 2015, having worked in their life, no proxy respondents. Additional controls 

include job-category, fixed effects for age (in quarters), interview year (in quarters), dummies for being married, widowed / 

divorced / separated, single, as well as country fixed effects, controls for year-and-month-of-birth, having zero, one-two, 

three or more children, and for having a low, mid or high education degree. Standard errors are clustered by year-and-

month-of-birth. *<0.10, **<0.05 ***<0.01 

 

 
Figure 1, effects of Pension Acts 1995, 2011 and 2014 on women and men’s SPA 

   
 

Figure 2, Share of working, retired and sick/homecaring women by age groups. Dashed lines signal being below SPA 
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Figure 3, panel (a) GHQ score; panel (b) SF-12 MCA; panel (c) SF-12 PCA 

 
 

Figure 4, Fitted values of GHQ, SF-12 mental, SF-12 physical scores by SPA postponement and (last) job category. 
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8. APPENDIX 

8.1 THE GHQ AND SF-12 INDICES 

The GHQ (specifically, the GHQ-12) measures psychological distress, evaluated through 12 items, 

including concentration, loss-of-sleep, feeling of playing useful roles, capability of making decisions, 

feeling of being under strain, ability to overcome difficulties, enjoyment for day-to-day activities, ability 

to face-up problems, feeling unhappy/depressed, losing confidence, perceived worthlessness, general 

happiness. Each item is scored from zero to three, with the overall sum constituting the final index 

(ranging between 0 and 36), with higher values signalling worse health. An alternative scoring method 

converts each item into a binary variable, taking value 1 if the original score is two or three: the overall 

sum produces an index ranging from 0 to 12 (Goldberg et al., 1997; Goldberg & Williams, 1988). 

The SF-12 is a generic health-related quality of life instrument which comprises 12 items from eight 

health concepts (Ware, 2002). Four concepts, namely, physical functioning, role limitations due to 

physical health issues, role limitations due to emotional problems, and mental health (psychological 

distress and psychological wellbeing) are estimated using to items each; the remaining four concepts, 

bodily pain, general health, vitality (energy/fatigue) and social functioning, are measured through one 

item each. Items’ score are expressed through a 5- or 3-steps scale. From the set of 12 answers, two 

summary scores are built, both ranging from 0 to 100, to measure physical (PCS) and mental (MCS) 

functioning, with higher values signalling better health. Both components generic measures of physical 

and mental health, and do not focus on a particular condition or disease. They are normalised, with the 

1998 US population, so that their average is 50 with standard deviation of 10. 

 

8.2 ADDITIONAL TABLES 
Table 7 

 60yo 61yo 62yo 63yo 64yo Tot 

Above SPA 488 1,129 1,584 1,695 1,657 6,553 

Below SPA 1,153 597 104 0 0 1,854 

Tot 1,641 1,726 1,688 1,695 1,657 8,407 

       

SPA of 60yo 346 687 997 1,255 1,489 4,774 

SPA greater than 60yo  1,295 1,039 691 440 168 3,633 

Tot 1,641 1,726 1,688 1,695 1,657 8,407 

 

 

 
Table 8, results with job category interactions, sample 60-62     

(19) 

GHQ (36 

values) 

(20) 

SF-12 

mental 

(21) 

SF-12 

physical 

(22) 

GHQ (36 

values) 

(23) 

SF-12 

mental 

(24) 

SF-12 

physical     
   

being below SPA 1.083*** -1.412** -1.282*    



 

26 

 

 
(0.407) (0.624) (0.772)    

belowSPA * intermediate -1.121** 0.900 2.416**     
(0.429) (0.698) (1.055)    

belowSPA * manager -0.724* 0.448 2.500**     
(0.406) (0.691) (1.093)     

      

SPA postponement in months    0.039*** -0.061** -0.044 
    (0.015) (0.026) (0.033) 

intermediate*postponement in 

months  

   -0.025** 0.026 0.062** 

    (0.011) (0.019) (0.029) 

manager*postponement in 

months 

   -0.018* 0.012 0.073*** 

 
   (0.010) (0.016) (0.027) 

       

routine job (reference)       

intermediate -0.024 0.859* 0.725 -0.024 0.769 0.627  
(0.276) (0.509) (0.832) (0.283) (0.535) (0.891) 

manager -0.822*** 1.751*** 2.522*** -0.789*** 1.693*** 2.246***  
(0.268) (0.425) (0.770) (0.285) (0.466) (0.823) 

R2 0.03 0.04 0.05 0.03 0.04 0.05 

N 5,054 5,054 5,054 5,054 5,054 5,054 

Note: women aged 60-62 between 2009 and 2015, having worked in their life, no proxy respondents. Additional controls 

include fixed effects for age (in quarters), interview year (in quarters), dummies for being married, widowed / divorced / 

separated, single, as well as country fixed effects, controls for year-and-month-of-birth, having zero, one-two, three or more 

children,  and for having a low, mid or high education degree. Standard errors are clustered by year-and-month-of-birth. 

*<0.10, **<0.05 ***<0.01 

 

 

Table 9, Sample restricted: dropping those who stopped working before 1999  
(25) 

GHQ (36 

values) 

(26) 

SF-12 

mental 

(27) 

SF-12 

physical 

(28) 

GHQ (36 

values) 

(29) 

SF-12 

mental 

(30) 

SF-12 

physical     
   

being below SPA 1.025*** -1.326** -1.541**     
(0.388) (0.591) (0.693)    

belowSPA * intermediate -0.854** 0.750 2.311**     
(0.421) (0.708) (0.962)    

belowSPA * manager -0.791** 0.594 2.385***     
(0.394) (0.700) (0.873)     

      

SPA postponement in 

months 
   

0.030*** -0.037** -0.056** 

    (0.011) (0.019) (0.023) 

intermediate*postponemen

t in months  

   -0.019* 0.022 0.058** 

    (0.011) (0.019) (0.026) 

manager*postponement in 

months 

   -0.021** 0.020 0.074*** 

 
   (0.010) (0.017) (0.023) 

       

routine job (reference)       

intermediate -0.018 0.438 0.423 -0.015 0.383 0.342  
(0.220) (0.388) (0.633) (0.224) (0.407) (0.663) 

manager -0.665*** 1.188*** 2.384*** -0.622** 1.115** 2.136***  
(0.233) (0.408) (0.579) (0.245) (0.428) (0.608) 
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R2 0.03 0.04 0.05 0.03 0.04 0.05 

N 7,456 7,456 7,456 7,456 7,456 7,456 

Note: women aged 60-64 between 2009 and 2015, having worked in their life at least until 1999, no proxy respondents. 

Additional controls include fixed effects for age (in quarters), interview year (in quarters), dummies for being married, 

widowed / divorced / separated, single, as well as country fixed effects, controls for year-and-month-of-birth, having zero, 

one-two, three or more children,  and for having a low, mid or high education degree. Standard errors are clustered by 

year-and-month-of-birth. *<0.10, **<0.05 ***<0.01 

 

 
Table 10, results with job category interactions, sample 60-64, standard errors clustered by individual  

(31) 

GHQ (36 

values) 

(32) 

SF-12 

mental 

(33) 

SF-12 

physical 

(34) 

GHQ (36 

values) 

(35) 

SF-12 

mental 

(36) 

SF-12 

physical     
   

being below SPA 1.133*** -1.521** -2.111**     
(0.364) (0.647) (0.820)    

belowSPA * intermediate -1.142*** 1.220 2.633***     
(0.440) (0.748) (0.989)    

belowSPA * manager -0.816** 0.794 2.673***     
(0.397) (0.717) (0.916)     

      

SPA postponement in months    0.034*** -0.043** -0.074*** 
    (0.011) (0.021) (0.026) 

intermediate*postponement in 

months  

   -0.026** 0.034* 0.066** 

    (0.011) (0.020) (0.026) 

manager*postponement in 

months 

   -0.022** 0.023 0.078*** 

 
   (0.010) (0.019) (0.024) 

       

routine job (reference)       

intermediate 0.022 0.410 0.537 0.031 0.343 0.449  
(0.232) (0.413) (0.598) (0.242) (0.430) (0.627) 

manager -0.708*** 1.277*** 2.345*** -0.666*** 1.220*** 2.128***  
(0.229) (0.409) (0.571) (0.240) (0.426) (0.599) 

R2 0.03 0.04 0.05 0.03 0.04 0.05 

N 8,407 8,407 8,407 8,407 8,407 8,407 

Note: women aged 60-64 between 2009 and 2015, having worked in their life, no proxy respondents. Additional controls 

include fixed effects for age (in quarters), interview year (in quarters), dummies for being married, widowed / divorced / 

separated, single, as well as country fixed effects, controls for year-and-month-of-birth, having zero, one-two, three or more 

children,  and for having a low, mid or high education degree. Standard errors are clustered by individual. *<0.10, 

**<0.05 ***<0.01 

 

 

 

Table 11, results with job category interactions, sample 60-64, with alternative controls for age-year   
(43) 

GHQ (36 

values) 

(44) 

SF-12 

mental 

(45) 

SF-12 

physical 

(46) 

GHQ (36 

values) 

(47) 

SF-12 

mental 

(48) 

SF-12 

physical     
   

being below SPA 1.122*** 1.122*** -2.171***     
(0.383) (0.383) (0.807)    

belowSPA * intermediate -1.102*** 1.192* 2.650**     
(0.414) (0.676) (1.019)    

belowSPA * manager -0.845** 0.888 2.675***    
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(0.375) (0.665) (1.023)     

      

SPA postponement in months    0.032*** -0.042** -0.073*** 
    (0.011) (0.018) (0.026) 

intermediate*SPA-shift in 

months  

   -0.024** 0.032* 0.067** 

    (0.011) (0.018) (0.027) 

manager* SPA-shift in months    -0.022** 0.025 0.078***  
   (0.010) (0.016) (0.026) 

       

routine job (reference)       

intermediate 0.024 0.372 0.539 0.028 0.313 0.448  
(0.238) (0.409) (0.715) (0.244) (0.430) (0.745) 

manager -0.706*** 1.242*** 2.344*** -0.665*** 1.182*** 2.128***  
(0.218) (0.355) (0.630) (0.228) (0.376) (0.661) 

R2 0.03 0.04 0.05 0.03 0.04 0.05 

N 8,407 8,407 8,407 8,407 8,407 8,407 

Note: women aged 60-64 between 2009 and 2015, having worked in their life, no proxy respondents. Additional controls 

include fixed effects for age (in quarters), interview year (in quarters), dummies for being married, widowed / divorced / 

separated, single, as well as country fixed effects, controls for year-and-month-of-birth, having zero, one-two, three or more 

children,  and for having a low, mid or high education degree. Standard errors are clustered by individual. *<0.10, 

**<0.05 ***<0.01 

 

 

 


