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Abstract

Objectives: To determine if NHS reforms affect population
mortality.

Design: Retrospective study using routinely published data.
Setting & participants: Resident population of England and
Wales 1948 to 2012

Main outcome measure: All cause age sex directly stan-
dardised mortality England and Wales 1948 to 2012.
Methods: Using the CuSum technique and Change-Point
Analysis to identify sustained changes in the improving
age-standardised mortality rates for the period 1948-
2012, and comparing the time of these changes with peri-
ods of NHS reform. Where observed changes did not fit
with NHS reform, changes external to the NHS were
sought as a possible explanation of changes observed.
Results: CuSum plotting and CPA showed no significant
changes in female mortality trend between 1948 and
2012. However, this analysis identified a sustained improve-
ment in the male mortality trend, occurring in the mid-
1970s. A further change in the rate of male mortality
decline was found around the Millennium.

Conclusion: The 1974 NHS reorganisation, changing
service arrangements predominantly for women and chil-
dren, is considered an unlikely explanation of the improved
rate of male mortality decline. Thus, centrally led NHS
reorganisation has never had any detectable effect on
either male or female mortality and must be considered
ineffective for this purpose. But some evidence supporting
the view that increased funding improves outcomes is
found.
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Introduction

Britain’s National Health Service (NHS) aims to
improve the health of the UK population both by
delivering healthcare to the population that meets
individual’s needs without personal cost at the point
of access and by action on the causes of ill health.

At its creation in 1948, the NHS acquired the mosaic
of healthcare services that had evolved, but ensured
central funding. Since then it has undergone several,
centrally driven, structural and management reforms
starting in 1962. Each time, these reorganisations
aimed to reduce costs while improving healthcare
delivery to patients and thus improving the health
of the population. Reforming the NHS is an increas-
ingly costly process and it is therefore important to
investigate whether reorganisation improved health
outcomes as expected.

This study therefore addresses an essential public
health question, at a time when health services are
experiencing demands to save money.

Evaluation of the NHS, and its reform, may be
carried out in a number of ways. Most commonly,
activity levels are used to monitor the ‘success’ of the
NHS. So, NHS performance is reported in terms of
achieving targets such as increasing numbers of staff,
hospitals, beds and equipment, or operational indica-
tors. Such targets were set out by The NHS Plan in
2000." In this way, the evaluation of NHS reorgan-
isation has compared targets such as surgical queues
and healthcare activity reached before and after the
introduction of an NHS reorganisation.’

The impact of NHS reorganisation may also be
measured using economic evaluation, such as cost-
benefit analysis. Propper® examined the impact of
the internal market reforms by investigating the
effect of competition on prices, quality and quantity
of production.

More recently, the concept of ‘mortality amenable
to health care’ has been developed as a way of assess-
ing the performance of healthcare services. Mortality
amenable to healthcare refers to ‘deaths from certain
causes that should not occur in the presence of timely
and effective health care’.* However, this method fails
to recognise health system performance beyond spe-
cific healthcare interventions, and is thus not condu-
cive to assessing the performance of the health system
as a whole.”
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Since preventing premature deaths is a fundamen-
tal aim of public health action, this study examines
the public health effect of past NHS reorganisation
and policy change on mortality in England and Wales
over the first 65 years of the NHS’ existence. All-
cause mortality is used in this study as a marker for
the effectiveness of the health service in totality, not
just the healthcare component. While not a perfect
indicator, it does directly reflect one primary public
health aim to prolong healthy life. The use of mor-
tality rates is a long established method of monitoring
health systems. Higher mortality rates are expected in
less healthy populations with higher unmet health
needs.

Since Bunker® showed that around half the health
gain in the post war period (i.e. throughout the oper-
ation of the NHS) is due to healthcare improvements,
important changes in the effectiveness of healthcare
delivery should detectably alter mortality rates; exem-
plified by using cancer survival rates (inverse mortal-
ity rates) to indicate cancer services effectiveness.

Methods
Timeline of NHS reorganisation

A timeline of NHS reorganisations between 1948 and
2012 was produced using Gorsky’s review of NHS
historiography.’

Mortality and population data collection

Routinely published mortality data and mid-year
population estimates for England and Wales, from
the Office for National Statistics,® were used to cal-
culate directly age-standardised mortality rates
(Appendix 1) wusing the European Standard
Population 1976° as the reference population. Male
and female populations were analysed separately, as
factors may affect mortality in the two genders
differently.

Data analysis

The data were analysed using the CuSum and Change
Point Analysis methods. These Statistical Process
Control (SPC) methods are widely used in industry
and more recently in healthcare'® for quality review
and assurance.

In view of the known steady secular improvement
in 20th century UK mortality,'" that predates the
NHS, the methods were adapted by adopting the
least squares regression line as the putative central
indicator. Using the deviations from this regression
line as the input to both the CuSum'? and Change-

Point Analysis (CPA) sustained changes in the trend
of mortality rates are highlighted indicating a sus-
tained change occurring in the effectiveness of the
NHS.

The CuSum technique (plotting the cumulative
sum by subtracting the mean of all the data from
each data point and cumulating these differences'?)
highlights sustained changes in the data mean
(Appendix 2). In this case we plotted the cumulating
deviations from the regression line. When the gradi-
ent of a CuSum plot shifts for a sustained period of
time, this indicates there has been a sustained change
in the average mortality rate decline. Since centrally
driven changes happen over a short period of time,
the change in expected mortality should have been
relatively brisk.

CPA methods develop the utility of CuSum meth-
ods to detect small changes of both mean and vari-
ance by estimating the probability of the occurrence
of a sustained change. Taylor’s method'* is novel,
using a combination of CuSum plotting and boot-
strap methods. While not commonly applied in the
medical field, it is used by the Centers for Disease
Control and Prevention (CDC) in their BioSense pro-
gramme, a system designed for early detection of
symptoms caused by bioterrorism.’”> A total of
10,000 bootstrap samples are generated by random
reordering of the original data. The CuSum of each
bootstrap is calculated. If no change has occurred,
the bootstrap CuSums mimic the original CuSum.
However, if the magnitude of change occurring in
the bootstrap samples is less than the original
CuSum, it can be said that a change has occurred.'?
For this study, Change-Point Analyzer Software was
used.'®

Results
A timeline of NHS reform and reorganisation

Figure 1 shows the timings of the major policy
changes and reforms of the NHS between 1948 and
2012. The bar along the bottom shows how the pol-
itical party in power changes at each point in time as
an indication of the prevailing political view.

Analysis of female mortality

The plot of age-standardised mortality rates against
year for the female population is shown in Figure 2.
As expected, the age-standardised mortality data
appeared to follow a constant downward trend,
thus a single linear regression line fitted the data well.

Visual review of the CuSum (Figure 3) shows no
sustained change from the general trend, though a
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Figure 1. A timeline of NHS reform and reorganisation, 1948-2012. (Derived from Gorsky®.)
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wave-like variation with a periodicity of about 35 to
40 years is suggested.

Change point analysis confirmed, at a 95% confi-
dence level, that no sustained change in the rate of
female mortality decline could be detected. After
10,000 bootstraps, no significant change was detected
in either variability around the regression line or devi-
ation from the regression line of age-standardised
mortality rates.

Analysis of male mortality

The single uniform secular improvement assumption
was invalid for male mortality. Linear regression was
therefore applied to two subsections of the male mor-
tality data, as shown in Figure 4. An initial regression
line was fitted to the first 21 data points, 1948—1968,
to set an expected level of mortality. The deviations
from this regression were calculated for the full set of
data, 1948-2012 (Figure 5).

Visual review of the CuSum plot indicated that a
change in the trend occurred early in the 1970s. In
addition, the chart suggested that the decline was sus-
tained from the 1980s onwards. It was therefore
assumed that a change happened in the mid-1970s,
and was established by 1976. A second regression line
was fitted, this time to the final 21 points in the 20th

century, 1980-2000. Using this regression equation,
the mean deviation from this regression line was cal-
culated and this was then used to plot the CuSum
from after this reset point forward, 1976-2012
(Figure 6).

Taylor’s CPA indicates, at a 95% confidence level,
that there was no significant sustained change in both
rate of decline and variability in male mortality
between 1948 and the mid-1970s. However, after
1977 the change in rate of decline is so extreme that
the CuSum ‘runs off the chart” due to a shift in the
mean rate of improvement.'?> The CuSum requires
resetting from 1976. The second analysis, for the
time period 1976 to 2012, shows no significant devi-
ation from the regression line, at a 95% confidence
level, until 2000 when an improvement occurred. This
improvement suggests the Mean ASMR had been
lowered by around 19.9 male deaths/100,000 per
annum, with a 99% confidence. The data is tabulated
in Tables 1 to 3 after Appendix 2.

Summary

These analyses show no sustained change in female
mortality decline since 1948, suggesting that NHS
reorganisation failed to improve female mortality
over that which can be attributed to both general



Lale and Temple

21

Figure 2. Female age-standardised all-cause mortality rates, England and Wales 1948-2012.
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health measures and continuing improvements in
healthcare. However, male mortality decline under-
went a sustained improvement during a short
period in the mid-1970s and again in the new millen-
nium which was sustained until 2012. This suggests
that in the early 1970s something changed which
improved male health, but had no impact on female
health. Similar arguments apply to the changes
observed in 2000.

Discussion

The National Health Service Reorganisation Act
1973,'7 effective from 1 April 1974, was the first
major reorganisation of the NHS since its beginning,
designed to improve efficiency and effectiveness. Prior
to 1974, the NHS was based on a tripartite system,
divided into three separate areas comprising hospital
care, primary care and community services. The 1973
Act abolished the tripartite system; instead all health
services came under the control of district health
authorities and local family practitioner committees.

So the link in time might indicate a causal effect.
However, the major effect of the 1974 reorganisation
was to bring maternity and childcare into the NHS.
Thus it is unlikely to have had an effect on male mor-
tality alone, since services affected were predomin-
antly aimed at women and children. Are changes in
society outside the NHS more likely explanations for
the improved reduction in male mortality?

Likely candidates include the Health and Safety at
Work Act 1974.'® This act aimed to improve safety
and working conditions particularly among heavy
industrial occupations such as mining, fishing, man-
ufacturing and construction; the types of work with
the highest fatal accident levels and which employed a
predominantly male workforce. The Health and
Safety Executive'® report an 82% reduction in fatal
injuries to employees in the workplace since 1974.
The timing of the Act is strongly associated with
the change found in this investigation. Hence the
Health and Safety at Work Act could plausibly
account for some of the sustained improvement in
male mortality seen since the mid-1970s.
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Figure 3. Female age-standardised all-cause mortality CuSum, England and Wales 1948-2012.
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In addition, the UK entered a period of economic
and industrial decline in the early 1970s. This was
accompanied by a growth in the service sector. The
reduction in the heavy industrial sector employment*’
is likely to have been coupled with a reduction in fatal
injuries in the workplace and the adverse health
effects of heavy industry on employees.

The 1970s also saw a rapidly changing attitude
towards cigarette smoking: an increase in anti-smok-
ing campaigns, a variety of bans on cigarette adver-
tising, widespread public education about the health
effects of smoking via television documentaries and
health warnings on cigarette packs.”!

It is probable that all these changes (the Health
and Safety at Work Act, the change in the industrial
landscape and the attitude towards cigarette smok-
ing) combined to affect the changes seen in the male
mortality trend, as they impacted on men more than
women.

As well as considering periods of change in mor-
tality trends, periods of no change are equally inform-
ative and should be addressed. The NHS entered a
long period of continual reformation and restructur-
ing from 1974 onwards. The Griffiths report in 1983%
which introduced general management into the NHS,
and the 1989 market reforms, are two major changes

that were intended to better services and to benefit
population health. However, analysis of mortality for
this period, 1976 to 2012, showed no significant devi-
ations from the long-term trend for women. For the
male population there was a sudden and sustained
improvement in the mortality trend in 2000 when
an increase in healthcare funding was made available,
but no reorganisation. The data demonstrate that no
improvement in mortality reduction has arisen from
this lengthy period of reform. This is strong evidence
that the belief that management reform improves
health service delivery and population health is false.

Strengths of the study

Mortality is a hard epidemiological endpoint which is
easy to measure, and is a universally accepted marker
of health in the population. As the ONS — a respected
independent source with a long record of providing
reliable population statistics for England and Wales —
publishes the data used in this study, it is unlikely
that these data were biased.

The analytical tools used in this study, while unu-
sual in the healthcare domain, are widely accepted in
industrial practice, where they are found to be both
useful and reliable. The changes in outcome measures
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Figure 4. Male age-standardised all-cause mortality rates, England and Wales 1948-2012. Linear regression applied to

subsections.
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are taken as a measure of the quality of the health-
care process. In this case by assuming the health
system aims to create a steady improvement in mor-
tality, any change in the organisation of the system
that alters this rate would be detectable by changes in
outcome. So it is reasonable to apply these methods
in the current context.

This method should detect a sustained change of
about half a standard deviation in the standardised
mortality rate, about 12 deaths per 100,000 annually
or an improvement in outcome of about 0.5%.
Since outcome improvements of greater than 10%
are currently being sought, the change detectable by
our methods must be considered trivial by policy
makers.

The study data start with the foundation of the
NHS. Thus it only considers all-cause mortality
since the NHS as a comprehensive health system

has been in place. Extending the study to earlier
years (including two world wars with the population
being blockaded as a tactic as well as direct attacks
on civilians), would have weakened the focus of the
study.

Weaknesses of the study

The method for age-standardising mortality rates,
though widely accepted, uses the mid-year population
estimates as a marker for the population at risk.
However, mortality is measured at the end of each
calendar year, thus producing an endpoint difference
between the estimation of population and mortality.
Despite this, the daily variation in mortality for
England and Wales is small in comparison with the
overall population. Age-standardising is therefore
unlikely to produce biased rates.



24 Journal of the Royal Society of Medicine 109(1)

Figure 5. Male age-standardised all-cause mortality CuSum, England and Wales 1948-2012. (Regression Base 1948—1968.)
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Figure 6. Male age-standardised all-cause mortality CuSum, England and Wales 1976-2012. (Regression Base 1980-2000.)
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Relationship and context to current literature

Remarkably little research has been conducted into
the health effects of NHS reform. The National
Health Service Reorganisation Act 1973 was criticised
for its addition of multiple tiers of administrative deci-
sion-making® and the increased administrative costs
that resulted. However, its effect on the health of
patients appears not to have been addressed.

The literature surrounding NHS general manage-
ment is predominantly focused on either the cost
of implementing management,> or issues surround-
ing the efficient functioning of the managerial
system.”* The Griffiths report® recognised the
need for more stringent monitoring of health out-
comes. Despite this, the relationship between
management and health has not been studied in
great depth.

The essential aims of the 1990 market reforms
were to decrease costs and increase quality. While
quality of care and efficiency have been examined in
the literature,”” the impact of the market reforms on
health is under-researched. This is in part due to the
failure of the government to set in place official moni-
toring systems.*°

Implications for policy and practice

A common theme each time reform is implemented is
the absence of systems to monitor its progress and
effectiveness. Governments are reluctant to set in
place such provisions. Kenneth Clarke, when
Secretary of State for Health, ‘denied the need for
formal monitoring and evaluation and expressed
the view that calling on the advice of academics in
this way was a sign of weakness’.?” The recent Health
and Social Care Act also fails to acknowledge the
need for such evaluation. As the NHS enters a new
period of reorganisation, it would seem sensible to
implement evaluative systems alongside the changes.
In this way, the impact of the changes would be
clarified.

As reorganisation involves multiple changes across
a large range of NHS sectors, and can be measured
using a variety of different variables, the net effect is
difficult to measure.”® The director of policy at The
King’s Fund states that ‘any research evaluation will
have to be flexible and iterative tracking the reform
process in real time in a variety of different con-
texts’.”® The current study uses SPC methods to
investigate the effect of historical reorganisations on
population mortality. SPC methods are both flexible
and, as this study demonstrates, are more usually
used to highlight changes in real time. So this study
proffers one possible approach for monitoring the
effects of the current changes.

Conclusion

This study provides strong evidence that all
the changes made to NHS management and
structure, between 1948 and 2012, have had no
sustained effect on mortality. This indicates that
major NHS reorganisations have minimal impact
on male or female population health. However,
major increases in funding, while not having much
impact on female health, appears to improve male
outcomes.

Since the increased expenditure associated with
each reform has not improved outcomes, the efficiency
of the service must have reduced with each. Therefore,
politically led management changes to the NHS seems
to be a wasteful ineffective practice.

Declarations
Competing interests: None declared

Funding: None declared

Ethical approval: NHS Research Ethics Committee approval was
not required as: 1. The data was from publicly available data,
collected under statutory provision. 2. No patient specific data
was required, sought or obtained. 3. No individual would receive
an alteration to their treatment as a result. 4. Evaluating the effec-
tiveness of Health Services is a core duty of public health
physicians.

Guarantor: JMFT

Contributorship: ASL obtained the data from published
sources, undertook the analysis under JMFT’s supervision while
a medical student and drafted the manuscript. JMFT conceived the
idea, supervised and helped refine the analysis as part of ASL’s
intercalated degree project. He subsequently edited and modified
the manuscript in response to the reviewer’s comments.

Acknowledgement: We thank the reviewer for the helpful
suggestion to extend the years included in the study, which
revealed the unexpected change in male mortality trends post
2000.

Provenance: Not commissioned; peer-reviewed by Julie Vile.

References

1. Department of Health. The NHS Plan: a plan for invest-
ment, a plan for reform See www.dh.gov.uk/en/
Publicationsandstatistics/Publications/PublicationsPoli
cyAndGuidance/DH_4002960 (2000, last checked 9
March 2012).

2. Hamilton BH and Bramley-Harker RE. The impact of
the NHS reforms on queues and surgical outcomes in
England: evidence from hip fracture patients. Econ J
1999; 109: 437-462.

3. Propper C. Market structure and prices: the responses of
hospitals in the UK National Health Service to compe-
tition. J Public Econ1996; 61: 307-335.

4. Nolte E and McKee CM. Measuring the health of nations:
updating an earlier analysis. Health Affairs 2008; 27: 58-71.



26 Journal of the Royal Society of Medicine 109(1)

5. Gay JG, Paris V, Devaux M and de Looper M. www.legislation.gov.uk/ukpga/1973/32/contents  (last
Mortality amenable to health care in 31 OECD checked 2 March 2012).

Countries: estimates and methodological issues  18. The National Archives b. Health and Safety at Work
[OECD Health Working Papers. No. 55]. See www. etc. Act 1974.See www legislation.gov.uk/ukpga/1974/
oecd-ilibrary.org/social-issues-migration-health/morta 37 (last checked 2 March 2012).
lity-amenable-to-health-care-in-31-oecd-countries_ 19. Health and Safety Executive. Historical picture. Trends
Skgj35f9f8s2-en (2011, last checked 9 March 2012). in work-related injuries and ill health since the introduc-

6. Bunker JP. The role of medical care in contributing to tion of the Health and Safety at Work Act (HSWA)
health improvements within societies. Int J Epidemiol 1974 See www.hse.gov.uk/statistics/history/index.htm
2001; 30: 1260-1263. (2011, last checked 9 March 2012).

7. Gorsky M. The British National Health Service 1948— 20. Hicks J and Allen G. A century of change: trends in UK
2008: a review of the historiography. Soc Hist Med statistics since 1900. House of Commons Librar§ee
2008; 21: 437-460. www.parliament.uk/documents/commons/lib/research/

8. ONS. The 20th Century Mortality Files, 1901-2000. 1p99/rp99-111.pdf (1999, last checked 18 September 2012).
See www.ons.gov.uk/ons/publications/re-reference- 21. Act.ion on Smoking e.md. Health. Key dates in the history of
tables.html?edition=tcm%3A77-215593 (last checked anti-tobacco campaigningsee www.ash.org.ukfiles/docu-
1 December 2011). ments/ASH_741.pdf (last checked 18 September 2012).

9. WHO. European health for all database (HFA-DB). See 22. NHS Management Inquiry. Report (The Griffiths
www.euro.who.int/hfadb (last checked 30 January 2012). RePO”)- LonQon: HMSQ= 1983.

10. Morton AP, Whitby M, McLaws M, Dobson A, 23. Smith J. Audit Commission defines NHS management

McElwain S, Looke D, et al. The application of statis- costs. B.r l\{led J/1995; 310: 1485.2. .
tical process control charts to the detection and moni- 24. The King’s Fund. The Future of Leadership and

toring of hospital-acquired infections. J Qual Clin 1|\(/!anafgeg]ent inktheb;\.lHS.. No }r;nolre ger(;lg§;e “{WW'
Pract 2001: 21: 112-117. ingsfund.org.uk/publications/nhs_leadership.htm

(2011, last checked 3 April 2012).

25. Propper C, Burgess S and Gossage D. Competition and
quality: evidence from the NHS internal market 1991—
9. Econ J2008; 118: 138-170.

26. Le Grand J. Evaluating the NHS reforms.
In: Robinson R and Le Grand J (eds) Evaluating the
NHS Reforms Newbury: King’s Fund Institute, 1993,
pp-243-260.

27. Robinson R. Introduction. In: Robinson R and Le
Grand J (eds) Evaluating the NHS Reforms
Newbury: King’s Fund Institute, 1993, pp.1-12.

28. Kmietowicz Z. How do we evaluate the impact of

the health reforms on the NHS? Br Med J 2012; 345: €5539.

. Healthcare Commission. NHS performance ratings

11. Tuljapurkar S, Li N and Boe C. A universal pattern of
mortality decline in the G7 countries. Nature 2000; 405:
789-792.

12. Page ES. Continuous inspection schemes. Biometrika
1954; 41: 100-115.

13. Wetherill GB and Brown DW. Process variation. In:
Statistical Process Control Theory and Practicelst
edn. London: Chapman and Hall, 1991, pp.39-69.

14. Taylor WA. Change-point analysis: a powerful new tool for
detecting changeswww.variation.com/cpa/tech/change-
point.html (2000, last checked 22 February 2012).

15. Kass-Hout T, Park S, Xu R, McMurray P and Burkom
H. Application of change point analysis to time series 29

data:. the BioSense experience. The Joint Statistical direct standardisation methodologySee http://rating-

Meeting, 2 August 2,010’ Vancouver. . $2004.healthcarecommission.org.uk/more_informatio-
16. Taylor WA. Version 23 Change-Point Analy;er n.asp (2004, last checked 20 February 2012).

Software Taylor Enterprises, Inc. See www.vari- 30. BRI Inquiry. Final Report Annex A Chapter 2 B a his-

ation.com/cpa (last checked 22 February 2012). ] torical background to the NHS See www.bristol-inquir-
17. The National Archives a. National Health Service y.org.uk/final_report/chapter 2_.pdf (2001, last

Reorganisation Act 1973 (repealed 28.6.1995)See checked 3 April 2012).

What do you think of
the Journal of the Royal Society of Medicine? The ROYAL
SOCIETY ¢f
Let US knOW' MEDICINE

Email the Editor: kamran.abbasi@rsm.ac.uk




Appendix 1. Method used for the calculation
of age-standardised mortality rate®’

P
Rate = P77 % 100,000

iWi (H
(expressedper 100, 000 population)

where W is the number, or proportion, of individuals
in the standard population in age group i.

r; 1s the crude age-specific rate in the subject popu-
lation in age group i, given by

— @

n;

Table 1. Females: 1948D2012.

Age-standardised

mortality rate

Fitted least squares
regression estimate

where O; is the observed number of events in the
subject population in age group i.

n; is the number of individuals in the subject popu-
lation in age group I.

Appendix 2. The CuSum technique

The following equation (Kass-Hout et al.'®) expresses

the CuSum technique, where S; is the cumulative
sum, X; is the current data point, and X is the
mean. The first point is set at 0, ie. so = 0

si= i1+ (X; — X) 3)

Fori=1,...,N:

The cumulative sum was calculated by taking the
di erences between the deviation from the regression
line and the overall mean deviation at each point, and
then cumulatively summing these values.

Deviation from
regression

1948 1011.9

1063.917 —52.0

1950 1080.5

1044.605 &89

1952 1007.9

1025.293 —-17.4

1954 976.3

1005.981 —29.7

1956 984.7

986.6684 —-2.0

1958 954.0

967.3562 —13.3

1960 916.6

948.044 —-31.4

1962 938.2

928.7318 9.5

1964 864.5

909.4196 —44.9

(continued)



Table 1. Continued.

Age-standardised Fitted least squares Deviation from
mortality rate regression estimate regression

(continued)




Table 1. Continued.

Age-standardised Fitted least squares Deviation from
mortality rate regression estimate regression

1996 610.4 600.4244 10.0

1998 592.8 581.1122 11.7

2000 567.9 561.8 6.1

2002 549.24 542.4878 6.7

2004 523.61 523.1756 0.4

2006 495.54 503.8634 —8.3

2008 487.52 484.5512 3.0

2010 456.78 465.239 —8.5

2012 446.95 445.9268 1.0

Table 2. Males: 19482012, with 1948D1968 regression base.

Age-standardised Fitted least squares regression Deviation from

mortality rate estimate (194801968 base) regression

1948 1410.0 1521.381 —111.3

1950 1512.4 1511.705 0.7

1952 1503.2 1502.029 11

1954 1470.7 1492.353 —21.6

(continued)



Table 2. Continued.

Age-standardised Fitted least squares regression Deviation from
mortality rate estimate (194801968 base) regression

(continued)




Table 2. Continued.

Age-standardised Fitted least squares regression Deviation from
mortality rate estimate (19481968 base) regression




Table 3. Males: 19762012, with 1980D2000 regression base.

Age-standardised Fitted least squares regression Deviation from
mortality rate estimate (1980D2000 base) regression

(continued)




Table 3. Continued.

Age-standardised Fitted least squares regression Deviation from

mortality rate estimate (1980D2000 base) regression

2006 710.6 738.852 —28.2

2008 684.9 700.136 —15.3

2010 641.6 661.42 —-19.8

2012 614.0 622.704 —8.7



