
 

 

Tiziana Leone 

Women’s mid-life health in low and middle 
income countries: a comparative analysis of 
the timing and speed of health deterioration 
in six countries 
 
Article (Published version) 
(Refereed) 
 
Original citation: 
Leone, Tiziana (2019) Women’s mid-life health in low and middle income countries: a 
comparative analysis of the timing and speed of health deterioration in six countries. SSM - 
Population Health, 7. ISSN 2352-8273 
 
DOI: https://doi.org/10.1016/j.ssmph.2018.100341 
 
© 2018 The Author 
CC-BY 
 
This version available at: http://eprints.lse.ac.uk/id/eprint/91192 
 
Available in LSE Research Online: January 2019 
 
LSE has developed LSE Research Online so that users may access research output of the 
School. Copyright © and Moral Rights for the papers on this site are retained by the individual 
authors and/or other copyright owners. Users may download and/or print one copy of any 
article(s) in LSE Research Online to facilitate their private study or for non-commercial research. 
You may not engage in further distribution of the material or use it for any profit-making activities 
or any commercial gain. You may freely distribute the URL (http://eprints.lse.ac.uk) of the LSE 
Research Online website.  



Contents lists available at ScienceDirect

SSM - Population Health

journal homepage: www.elsevier.com/locate/ssmph

Article

Women’s mid-life health in Low and Middle Income Countries: A

comparative analysis of the timing and speed of health deterioration in six

countries

Tiziana Leone

Department of International Development, LSE, Houghton St, WC2A 2AE London, UK

A R T I C L E I N F O

Keywords:

Ageing

Grip strength

Cognition

Walking speed

LMICs

Women

Health

A B S T R A C T

Background: Mid-life is a neglected stage of women’s lives, particularly in Low and Middle Income Countries

(LMICs). Birth injuries, menopause and manual labour can contribute to health problems in the mid-life.

Objectives: This study analyses the relationship between women’s health deterioration and age across socio-

economic groups in 6 countries (China, Ghana, Mexico, Russia, South Africa and India).

Methods: Using constrained cubic splines, I analysed data from the WHO SAGE survey to examine age and

wealth patterns in the onset of deterioration in objective proxies of ageing.

Results: Results show a clear pattern of deterioration in health in middle-aged women. Ageing processes differ

dramatically between rich and poor strata within countries and between countries.

Discussion: This study clearly shows that the onset of ageing in women in LMICs begins in the early forties. The

paper highlights the need to focus more on mid-life health of women, in particular poorer ones.

Introduction

Ageing populations, studied extensively in High Income Countries

(HICs), are receiving increasing attention in Low and Middle Income

countries (LMICs) as life expectancy and population ageing increase,

albeit with regional variation (Abegunde, Mathers, Adam, Ortegon, &

Strong, 2007, United Nations 2013). However, evidence on the pro-

cesses of ageing and health deterioration in LMICs remains scanty,

mainly due to a lack of data. The majority of research on older popu-

lations in LMICs focuses on adults aged 50+ and rarely disaggregates

by sex.

From a reductionist point of view, health deterioration includes

worsening of physical, cognitive and mental functions. It affects in-

dividuals’ functional ability and it is usually associated with biological

ageing. Ageing tends to be constructed as a process that starts in post-

reproductive ages, more often linked to pension age rather than a

mental and physical state (WHO 2016). Beginning to study ageing from

age 50 is potentially problematic because it is possible that ageing-re-

lated processes begin at younger ages, and may exhibit inter- and intra-

population variation.

However, we know that health deterioration is also the result of

dynamics in the biological, interpersonal and psychosocial sphere

(Borrell-Carrió, Suchman, & Epstein, 2004, Lehman, David, & Gruber,

2017). Family and social networks, location, marital status, gender and

wealth are only some of the key components affecting health dete-

rioration and the ageing process. The timing and modality of ageing are

often defined by Western standards which define successful ageing and

often overstate structural disadvantage to the detriment of individual

coping strategies (Kowal & Dowd 2001, Wray 2003). Finally, biome-

dical and welfare approaches to ageing might not take into account

differences in culture, wealth, health, nutritional, fertility and labour

experiences (Lehman et al., 2017).

Women’s health deterioration experiences are particularly im-

portant because of the influence of fertility and menopause histories, as

well as their socio-economic status (Poomalar & Arounassalame 2013).

Furthermore, ageing progression varies dramatically across socio-eco-

nomic groups, with the onset of ageing deterioration starting earlier

among the poorest (Adams & White 2004, Gruenewald et al. 2012a,

2012b). There is a need to start looking at when and how women age in

LMICs.

The aim of this study is to comparatively analyse the patterns of age-

related health deterioration in women in six LMICs, and is guided by

three research questions:

• Is there evidence of the onset of health deterioration within mid-life

among women in LMICs?

• How and in what ways does the onset of health deterioration in

women vary between LMICs?
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• Are there between country variations in the onset of health dete-

rioration in women related to their wealth status?

It is important to highlight patterns as mid-life onset of health de-

terioration is likely to vary across settings. In LMICs, compared to HICs,

women reaching mid-life can expect to have started childbearing ear-

lier, to have a higher fertility, a higher number of pregnancies that have

resulted in either miscarriage, abortion or stillbirths (and more preg-

nancies resulting in infant deaths), and less access to antenatal and

post-natal care. However, health research on women in LMICs has fo-

cused mainly on reproductive health and reproductive ages (15 to 49

years). We have little understanding of changes in women’s mental and

physical health throughout the lifecourse, or when health deterioration

starts (and how rapidly), and how it differs between and within coun-

tries and across socio-economic groups.

Access to health services, gender norms, reproductive experiences

and biological differences can all contribute to the timing and speed of

health deterioration for women (Elias & Sherris 2003). Age-related

health problems can be perceived by women as a fact of life and women

might not feel the need to seek care (Elias & Sherris 2003, Jejeebhoy,

Koenig, & Elias, 2003, Hammoudeh et al. 2017).

Answering the questions set by this study has important implica-

tions for understanding ageing in LMICs, currently obscured by a focus

only on older populations. I focus on women as I am interested in

looking at the range of different patterns of different ageing related

outcomes across different levels of fertility and development as well as

between different wealth groups. A growing body of literature has

shown the detrimental cumulative effect of low Socio-Economic Status

(SES) on biological systems (Seeman, Epel, Gruenewald, Karlamangla,

& McEwen, 2010). This effect may be further exacerbated for women in

some settings where their status is lower and often at a disadvantage

compared to men. In addition, the overall contextual dynamics high-

light to account for body functions as well as contextual and personal

factors (WHO, 2002). Age and wealth in this study are the key personal

factors, while context is only accounted for at country level (residence

was considered but no significant difference was found). I chose wealth

over educational level as it is a relative measure which would avoid

cross-comparative issues related to differences in educational system

across cohorts and educational systems. In addition the analysis showed

more significant differences across wealth groups than educational le-

vels.

To understand how processes of age-related health deterioration are

experienced, it is necessary to broaden the age range of ageing research.

There is no established definition of mid-life, a poorly defined age range

that usually relies on the data available and can include a single value

around the age of 40 or 50 (Cooper, Mishra, Clennell, Guralnik, & Kuh,

2008, Upchurch, Stein 2015), age ranges of 35–55 years or 40–60 years,

40 to 50 (Sowers et al. 2007) or even 45 to 68 years old depending on

data availability (Rantanen, Guralnik, & Foley, 1999). In this study,

mid-life is defined as 35 to 65 years in order to account for different

levels of life expectancy across the 6 countries. Choosing to use the

lower age of 35 is important for two reasons. Firstly, in order to be able

to understand health deterioration before the decline becomes steeper.

Secondly, because the age at menopause can have a considerable im-

pact on health deterioration, and evidence shows that age at meno-

pause is lower in LMICs compared to HICs (Blümel et al., 2006).
The comparative analysis includes six LMICs (China, Ghana, India,

Mexico, Russia and South Africa) and exploits the Survey on AGEing
and Adult Health (SAGE), a unique data set that has direct measures of
physical and cognitive functioning that have been robustly related to
ageing and to poorer outcomes in later life: grip strength, cognitive
functioning and walking speed. While the set of outcomes relate mostly
to biomedical measures, they represent a wide range of body func-
tioning which include both physical and mental health and that have
proven to be objective measures of health (WHO, 2002). The six
countries represent heterogeneous cultural and socio-economic

settings. No previous study has considered these measures and their
patterns by age and wealth of women across world regions.

Women’s health deterioration in LMICs

The literature on the three key health measures considered in this
study shows a lack of agreement and generally an overwhelming pre-
dominance of studies in HICs.

A systematic review of grip strength levels and patterns revealed
that there are consistent differences between HICs and LMICs with
higher levels in HICs due to better nutrition, taller average height and
better child growth (Dodds et al., 2016). However the review analysed
studies relying on different datasets across several countries making the
comparison less robust because notions of frailty and the methods used
to measure grip strength were not fully comparable. In this study, the
use of a standardised grip strength tool across countries, overcomes this
problem.

Evidence on the age at onset of grip strength decline in LMICs is
limited. Two studies from the USA have shown that grip strength de-
clines for women at around age 40 but men lose strength at a faster pace
relative to their peak (Metter, Conwit, Tobin, & Fozard, 1997, Nahhas
et al. 2010). Where menopause data are available the evidence shows
that whether the woman is menopausal or not can significantly con-
tribute to the speed of the grip strength decline (Cipriani et al. 2012, da
Câmara, Zunzunegui, Pirkle, Moreira, & Maciel, 2015);. Women have
an early onset of loss of muscle strength associated with onset of me-
nopause, aggravated in contexts where hormonal replacement therapy
(HRT) is not administered (Kurina et al. 2004). UK studies show that
women experience a dramatic decline in muscle strength during me-
nopause (Phillips, Rook, Siddle, Bruce, & Woledge, 1993, Kurina et al.,
2004).

A similar pattern of physical deterioration applies to walking speed,
although its onset is later than grip strength, and walking speed is a
predictor of the onset of physical dependence (Shinkai et al., 2000). In
one of the few studies that compared the ageing process for both grip
strength and walking speed, the onset occurs earlier for grip strength
however the deterioration of walking speed accelerates with age,
especially for women (Cooper et al. 2011).

We know that in HICs physical and mental ability declines in mid-
life predict disability in later life (Rantanen et al., 1999, Kurina et al.,
2004). The timing of the onset of decline in cognitive functions varies
from 50 to 70 years (Murray, Kory, & Clarkson, 1969, Himann,
Cunningham, Rechnitzer, & Paterson, 1988). Comparative analysis of
cognitive functions reveals the strong influence of childhood experi-
ences (eg: education, socio-economic status, exposure to knowledge) on
cognitive functions (Skirbekk, Loichinger, & Weber, 2012). This is
particularly true for older generations in LMICs with large inter-
generational education gaps. An international comparison showed how
cognitive functions in India slowed down at slower pace than other
middle income countries such as China and Mexico. This could be due
to cohorts that have survived high levels of mortality and poverty and
where the population at older ages could be the result of a selection
effect (Skirbekk et al. 2012).

The literature shows inconclusive patterns of onset and speed of
ageing and highlights the need for more comparative analysis and un-
derstanding. A challenge to the comparative analysis of measures of
health is the correlation to nutrition, labour patterns, disease patterns
and physical exercise which could affect the onset and speed of health
deterioration, and we know little about how this manifests among non-
sedentary populations in LMICs (Chilima & Ismail, 2001).

Data

I use the first wave of the WHO longitudinal Study on global AGEing
and adult health (SAGE), conducted between 2007 and 2010 in China,
Ghana, India, Mexico, the Russian Federation and South Africa. The
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data are a unique source of information as they allow the comparison of

a sample of individuals aged 50+ with a weighted subsample of 18 to

49 year olds.

Wave 1 collected a combined sample of n=23,814 (Kowal et al.,

2012). The data were collected using a stratified multistage cluster

design in each country. All primary sampling units (PSU) were stratified

by urban and rural locality. For the purposes of this study only wave 1

was used to make the most of the full sample and to avoid attrition as

well as cross-comparative issues due to changes in questions. The

sample for India is nationally representative and was implemented in

six states (Assam, Karnataka, Maharashtra, Rajasthan, Uttar Pradesh,

and West Bengal). Analogously, in China, SAGE covered eight provinces

/ municipalities (Guangdong, Hubei, Jilin, Shaanxi, Shandong,

Shanghai, Yunnan and Zhejiang) (SCDC, 2012, IIPS, 2013).

I use two measures of physical health and one measure of mental

health performance, frequently used as proxies of ageing: grip strength,

cognitive functioning and walking speed.

Grip strength is the mean of the best result obtained in each hand

squeezing a Smedley’s hand dynamometer where the dominant hand is

reported by the interviewer. It is widely regarded as an excellent pre-

dictor of disability and worse health at older ages (Sayer et al., 2006).

When standardised it produces a reliable objective measure of health

status (Rantanen et al., 1999, Sayer et al., 2006, Taekema, Gussekloo,

Maier, Westendorp, & de Craen, 2009).

The cognition score is a derived measure created from the mean of

the scores for verbal fluency (VF), verbal recall (VR) and Forward and

Backwards Digit Span (FDS & BDS) tests. To measure cognition SAGE

included multiple assessments (immediate and delayed verbal recall,

verbal fluency, forward and backward digit span). Cognition is a

composite measure summarising scores of cognitive functions and im-

paired cognition is a good predictor of dementia later in life (Carroll,

Kowal, Naidoo, & Chatterji, 2012).

Walking speed was calculated as the mean time of two repeated

walks of four meters at normal and rapid speed; the higher the value the

slower the speed. It is an objective predictor of ageing and disability

and is strongly associated with frailty (Castell et al., 2013). For this

study I am showing the results for normal speed only because no sig-

nificant differences were reported between normal and fast walking.

Potentially, the quality of these measures could be affected by frail

older adults being unable to participate in the assessment. Respondents

were asked not to participate in the grip strength test if they had severe

pain or had been injured or operated on at the hand or wrists in the 6

months prior to interview. Participants were only asked to perform the

walking test if they felt comfortable in walking without risking a

stumble (Kowal et al., 2012). Analysis I conducted of the non-responses

showed a random distribution of missing cases; the number of missing

cases is generally very low with walking speed (whether refused or

cannot walk) for example ranging from 2% in India to 6% in Mexico. In

general the data are deemed of good quality by the tests conducted by

the WHO team in charge of the data collection and by scholars that

have used the data (Kowal et al., 2010, Carroll et al., 2012, Basu, 2013,

Biritwum et al., 2013, Gildner, Liebert, Kowal, & Snodgrass, 2014).

SAGE aims to be comparable to the US Health and Retirement Study,

the English Longitudinal Study on Ageing, and the Collaborative Re-

search on Ageing in Europe (COURAGE in Europe) Project. For this

reason most health measurements are comparable to those of High

Income countries. However, caution is needed when interpreting across

studies beyond SAGE as not all standard of measure might have been

applied thoroughly such as the flatness of the floor when measuring

walking speed (Kowal et al., 2012, Capistrant, Glymour, & Berkman,

2015).

A broader concern for a paper on age-related health in LMICs relates

to the quality of age reporting (Randall & Coast, 2016). A review of the

quality of age data in the Ghanaian SAGE revealed low levels of age

misreporting, but some evidence of age heaping, particularly for men at

older ages (Biritwum et al., 2013). I analysed the age distributions

across the six countries, and identified no significant issues with age

heaping.

A cross-validation of the data was conducted looking at the patterns

of distributions across all countries and the correlations between all

three variables and across all countries. In addition I have cross-

checked the relationships between the outcomes and key variables (e.g.:

subjective health, chronic diseases, whether reported any type of dis-

ability) commonly correlated to observe whether the direction was as

expected.

The level of association between the measures is as expected with

walking speed being significantly negatively correlated to grip strength

and cognition and grip strength and cognition being positively asso-

ciated. As for the other variables, grip strength is negatively associated

with chronic diseases and more likely to go down if the individual re-

ported bad health or a disability. The same is true for cognition aside

from subjective health where there is no significant association.

Analogously the opposite is true for walking speed where walking speed

goes up if reporting bad health, disability or chronic diseases. In light of

these results, the checks already made with levels and patterns of

missingness and the work done both by the SAGE team and the key

literature, we can be confident that the data are of good quality.

The choice of outcomes represents a compromise between wanting

to show objective measures of health, that we know are affected by

environmental, ecological and biological factors, that have a proven

effect on the ageing and health process later on in life, that represent a

mixture of body functions (e.g.: cognitive vs mobility) and quality of

data being used. The measures provided the most robust distributions

with the smallest level of missingness.

Settings

Comparative analysis of a range of countries allows us to test the

patterns of the onset of ageing over a diverse range of countries with

different levels of economic and demographic development as well as

diverse regional and cultural settings. Diverse settings permit testing of

the same assumptions under different conditions. The six countries are

all either Upper (UMI) or Lower Middle (LMI) Income countries who

have either completed the demographic transition (eg: China, Russia) or

where the demographic transition is well underway (eg: Ghana) and

fertility is projected to be at replacement level (TFR=2.1) before 2100.

With the exception of South Africa, all included countries have a life

expectancy above 60 years (Table 1), and the percentage of population

aged 60+ is projected to more than double in all countries except

Russia where the process of population ageing is well underway. While

not fully representative of the wide range of issues in women’s health in

LMICs, they represent a range of fertility (3.9 in Ghana to 1.6 in China).

In all countries ischemic heart disease is in the top three causes of

mortality, underscoring the transition to non-communicable diseases in

all countries (Institute for Health Metrics, 2017). With childbearing

starting at earlier ages in the past, this analysis includes cohorts of

women who have had higher and earlier fertility in resource con-

strained contexts. With the exception of South Africa, all countries had

rates of maternal mortality up to three times higher than current levels

in the 1990s, which is when many of the women in our sample would

have begun childbearing (UN Statistics Division, 2017). Cohorts of

women in my sample include women who survived periods of very high

fertility who experienced unprecedented improvements in maternal

health at a time of a progressive decline in fertility levels. This is im-

portant when interpreting the age patterns as they represent different

lifecourse approaches which can have several repercussions on the

outcomes later on in life.

Methods

I have used bivariate linear regression to assess the patterns of the

relationship between age and the three outcomes: grip strength,
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cognitive score and walking speed. Given the non-linear nature of the

relationship between age and the outcomes, I have used restricted cubic

splines to analyse the age patterns of the health outcomes. Restricted

cubic splines were chosen because of the flexibility of the distribution.

They also assume that the two tails are constant, which is in line with

the assumptions I make on the distribution of the health outcomes

variables (Durrleman & Simon, 1989). The constrained cubic splines

allow me to analyse the distribution in the key age group between 35

and 65 where it is assumed the major changes occur (Buis, 2009).

Constrained cubic splines were the best fit among the various iterations

of polynomial transformation (polynomial, cubic and quadratic) as well

as when fitting linear vs hockey stick regression. The best fit was esti-

mated using Bayesian Information Criteria (Sosa-Escudero & Bera.,

2008). A more complex model was used to control for key socio-eco-

nomic factors such as residence, education, marital status among

others. However only the results of the analysis of age and wealth are

showed in this paper for the sake of simplicity and for comparative

purposes as well. The results of the more multivariate model would not

add anything significant to the discussion and show that the age pat-

terns are not influenced by other factors.

The graphic representation of the cubic splines permits identifica-

tion of the rates of decline of the three ageing measures across all age

groups. This was the most suitable approach given the data are cross-

sectional and do not measure changes across time. The number of knots

for the splines was chosen based on the distributions of the outcome

variables. When using constrained cubic splines what matters is the

number of knots rather than their position as long as they are evenly

spaced within a considerable section of the distribution (Durrleman &

Simon, 1989).

The onset of the decline in performance is calculated with the

average marginal effects of the predicted values obtained from the bi-

variate regression of the restricted splines and the outcome variables.

= = + −

=

X it Y X X ∆ y

X X ∆

Marginal Effect of lim [Pr( 1| , ) Pr(

1| , )]/

k k

k

Where Y is one of the continuous outcome variables and Xk is Age. The

marginal effect for continuous variables measures the instantaneous

rate of change. More specifically the marginal effect is located by

looking at the single age distribution of the marginal effects calculated

as the partial derivative of the outcome variable for a change in one

unit of age. The break point is chosen as the age value where the out-

come variable changes direction or there are increases in the speed of

worsening of the outcome. For each value the significance of the mar-

ginal effect was assessed.

I calculated wealth using principle component analysis of asset in-

dicators using different weights by country and area of residence (rural

and urban) to account for relative weights of single assets in different

settings. The variable is then recoded into quintiles and is commonly

used in LMICs settings where measures such as income or expenditure

are either unavailable or not of suitable quality (Filmer & Pritchett,

2001). For the purposes of this study I only look at the comparison of

the bottom two quintiles (poor) and top two (rich).

The within country significance was calculated using t-tests derived

from the OLS. Given that these are all independent samples, the be-

tween-country significance of the average age at the onset of dete-

rioration was calculated using one way ANOVA for the bivariate re-

lationship and ANCOVA when wealth was included. The statistical

analysis was conducted using STATA 14 (StataCorp., 2015).

The restricted cubic splines for age were included as covariates on

three separate ordinary least square regression models with grip

strength, cognition and walking speed as the outcomes. Sampling

weights were used. The models were run separately for each country

given the small number of countries, the different years at which the

data were collected and the diversity of settings. I run separate models

for the poor (poorest and poor) and rich (richest and rich). The results

show patterns by age for each outcome and the cut off points (age) for

the change in distributions.

The study has several limitations. The data are cross-sectional,

meaning that it is not possible to follow individuals as they age and

many prior life course events (eg: fertility, menopause) are missing.

However, by considering different ages across the surveys, I capture

some cohort effects. In addition, the data do permit comparison of 50+

individuals with younger ages, information which is not usually avail-

able. This analysis is not meant to explore causal patterns and it can

only speculate on the likely reasons behind the patterns. In addition, the

countries included in this analysis are highly heterogeneous making the

comparison at times challenging. However, the results are of sig-

nificance in as much as patterns are generated across different settings

and differences are explained within those dissimilarities. Finally, only

biomedical measures are included. However, including variables within

a wider biopsychosocial model would be beyond the scope of the paper

and also compromise the objectivity of some of the measures. I consider

this the first step towards future research in the field.

Results

The samples included in this study are generated using the same

survey methodology but vary in size (Table 2). China and India have the

biggest samples while Mexico has the smallest. India has the youngest

population with a mean age of 56.2. Literacy levels are usually high

aside from India (59.2% of women) and Ghana (62.3). The percentage

of people reporting a chronic disease is highest in Russia (74.0%) where

there is also the highest prevalence of people reporting being in bad or

poor health (28.7%). The level of chronic diseases could also be linked

to the life expectancy and the state of the health systems due to both

fewer people at risk with low life expectancy and fewer having access to

healthcare in low resource settings. The level of reporting for chronic

and bad health are all linked to health systems access to services, cul-

tural norms and resources available. It is therefore important to com-

pare levels of different variables across the spectrum of objective

measures.

Table 1

Demographic and economic background in SAGE countries.

Source: World Bank, UN population Division, Institute for Health Metrics 2017.

GDP per capita TFR Female Life expectancy % population aged 60+ 2015–2050 MMR Gini index a % health expenditure public as % GDP

China (UMI) 8027 1.6 77 15.2–36.5 27 42.16 3.1

Ghana (LMI) 1370 3.9 62 5.3–9.7 319 42.77 2.1

India (LMI) 1598 2.4 69 8.9–19.4 174 35.15 1.4

Mexico (UMI) 9005 2.2 79 9.6–24.7 38 48.20 3.3

Russia (UMI) 9093 1.7 76 20.0–28.8 25 41.59 3.7

South Africa (UMI) 5724 2.4 59 7.7–15.4 138 63.38 4.2

TFR=Total Fertility Rate

MMR= Maternal Mortality Ratio
a Data refers to different years 2005 Ghana, 2011 India and South Africa,2012 China, Russia, 2014 Mexico
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Grip strength

Grip strength trends by age (Fig. 1) and onset age of grip strength

decline (Table 3) are assessed. The vertical black lines in the graphs set

the knots for the cubic splines. Most countries show a similar pattern of

grip strength across age: up until age 45 grip strength increases or is

more or less stable after which it declines. In Mexico the decline in grip

strength appears to be steady throughout the observed age range. Levels

of grip strength are higher in Ghana, Russia and South Africa, in line

with prior research which underscores the need to control for

Table 2

Sample characteristics SAGE women data wave 1, 2007–10.

Mean age Literacy rate % individuals with chronic disease % individuals reporting bad/poor health Combined sample

China 60.4 92.5 47.9 22.5 7637

Ghana 61.0 62.3 31.2 18.8 2379

India 56.2 59.3 27.8 15.6 6873

Mexico 62.9 93.5 54.4 16.2 1692

Russia 63.1 99.6 74.0 28.7 2806

South Africa 60.6 93.4 43.4 17.8 2427

Fig. 1. Women’s grip strength (y axis) cubic splines by age (x axis) and country Sage data Wave 1 2007–10.
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nationality when doing cross-country analysis as genetics, environment,

nutrition and labour practices all influence grip strength levels (Dodds

et al., 2016). In China, India and Mexico, height and weight are likely

influences on grip strength levels.

The onset of grip strength decline (Table 3) varies across countries,

ranging from 42 years in India to 55 years in Russia. Analysis of the

differences between countries (ANOVA) shows that they are sig-

nificantly different (p<0.001) with an average of age of onset of 48.25

years.

Onset of grip strength decline by wealth (Table 4) ranges between

13 years (South Africa) and 2 years (China). This might reflect wider

inequalities in health as well as different experiences in reproductive

health with poorest groups usually having more children and also more

likely to have less access to health care and be involved in higher risk

manual labour. The difference across countries of the two groups

(ANCOVA) is also significant (p<0001) with an overall average of

46.5 years and 54.7 years for poor and rich quintiles, respectively.

Cognitive functions

Cognitive functions trends show a linear pattern in China, Ghana

and India (Fig. 2). Whereas, in the remaining countries the pattern is

linear followed by a steady decline. The overall level is higher for China

and Russia where the average educational level is also higher.

The onset of cognitive function decline (Table 5) is in the fifties for

all countries. The onset values do not mirror country-level differences

in levels of education and the cross-country differences are highly sig-

nificant (p<0.001) with an overall average of 48.4 years.

The gap in cognitive function between wealth groups ranges from

19 years in India to just 1 year in South Africa (Table 6). This national

level result does not reflect within-country disparities, crudely assessed

with the GINI coefficient (Table 1), and suggests that the inequalities

within cognition might be more the result of different educational

systems rather than economic wealth. On the other hand the standard

errors are quite large in particular in South Africa, suggesting poten-

tially weaker results. There is also an issue of life course experiences

which impact cognitive functions. In most countries, older generations

might have experiences childhoods with poverty and deprivation with

implications for education and later life cognitive functions (Skirbekk

et al., 2012). The cross-country comparison is also significant

(p<0.0001) with an average of 56.5 years for poor and 65.3 years for

rich women.

Walking speed

Walking speed, expressed as time to walk 4 m, generally follows an

exponential trend (Fig. 3). It is usually stable until the 50s or 60s and

then the time to complete the distance increases dramatically. The only

exception is South Africa, which has a high level of uncertainty, making

its trend not highly significant.

For the onset of the decline in walking speed (Table 7) the differ-

ence between countries is relatively small with the earliest onset in

Ghana (47) and the oldest in Mexico (56). Ghana is the only country

with a higher level to start with and it is quite possibly the result of a

generally a slower pace at walking rather than a higher level of frailty,

although this has not been tested. The overall values are homogenous

across the remaining countries. The cross-country comparison is also

significant (p<0.001) with an overall mean of 49.3 years.

The differences in the onset of decline of walking speed by wealth

groups within countries are relatively small (Table 8) compared to grip

strength and cognition. They vary from just 1 year in South Africa to 12

years in Mexico. In general for poorer strata of the population the onset

is mostly in the 40 s while for the richest is mostly in the 50 s. The cross-

country comparison is significant (p<0.05) with averages of 48.6 for

poor and 56.2 for the rich. The relatively small gap in South Africa

could be due to higher levels of sedentary behaviours compared to

other countries; South Africa has a rate of physical inactivity for women

at all ages at over 56% compared to 32% in China or 16% in India

(Hallal et al., 2012).

Discussion and conclusions

This study is the first to consistently compare age-related health

declines for women across a wide range of LMICs. I used methods that

allow me to specify the country-specific age at which ageing starts to

accelerate and functioning deteriorates. Validated measures of wealth

enable me to identify differences between richer and poorer women in

each country.

The analyses reveal how physical – and to a lesser extent mental –

declines in health occur early during the mid-life (35–65) in women.

The very limited information available in the literature could led us to

the conclusion that LMICs might have early onsets of health dete-

rioration than HICs (Dodds et al., 2016). Grip strength declines can be

identified from age 40, although there are significant differences be-

tween countries in the level and speed of decline. Cognitive functions

follow more of a linear pattern with dramatic differences by level of

wealth. Walking speed deterioration occurs later on in life but its pace

and onset are strongly linked to socio-economic differences within

countries.

The two countries that show the fastest acceleration of the dete-

rioration in functions and the earliest onset among women - Ghana and

India – are also countries with recent histories of poor reproductive

health indicators (e.g.: high fertility and high maternal mortality). This

highlights the need for a deeper understanding of the relationship be-

tween reproductive histories and health deterioration. The results

suggest that studies relying on one proxy of ageing are insufficient

because not all functions are correlated to population-level indicators

issues (e.g.: cognition and education, walking speed and sedentarity).

Inequalities in health deterioration are observed in all regions with

poorer strata of the population experiencing an earlier onset of health

deterioration. This could further exacerbate health problems which are

more common among the poorest groups of the population.

Relative differences in the wealth in each of the outcomes can be

due to cultural, labour and physical activity differentials across coun-

tries (Andersen-Ranberg, Petersen, Frederiksen, Mackenbach, &

Christensen, 2009). While initial grip strength has different levels

linked to body structures and labour patterns, it does show a general

Table 3

Onset age of decline in grip strength in women, Sage data wave

1 2007–10.

Country Age of onset (Std error)

China 50 (0.33)

Ghana 48 (2.27)

India 42 (1.25)

Mexico 53 (2.04)

Russia 55 (0.97)

South Africa 50 (1.4)

Table 4

Age at onset of decline in grip strength in women, Sage data wave 1 2007-10, by

wealth groups.

Country Age of onset (Std error)

Poor Rich

China 49 (1.20) 51 (1.51)

Ghana 44 (4.3) 52 (1.8)

India 40 (0.9) 48 (1.2)

Mexico 52 (5.9) 60 (1.2)

Russia 46 (4.5) 56 (1.4)

South Africa 48 (3.8) 61 (4.3)
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onset in the 40s. The differences across wealth groups might be at-

tributed to differential labour patterns (Dodds et al., 2016).

The relatively smaller gap between rich and poor strata for walking

speed in some of countries (e.g.: South Africa) or the lack of significance

in this measure in some of the values could be due to rising levels of

obesity in particular among wealthier groups possibly due, among other

things, to higher car use (Monteiro, Moura, Conde, & Popkin, 2004).

This is further reiterated in the patterns of cognitive functions across

age groups highlighting significant inequalities between wealth groups.

This could have significant implications for health and social care

Fig. 2. Cognitive functioning (y axis) cubic splines by age (x axis) Sage data Wave 1, 2007–10 by country and gender.

Table 5

Onset age of decline in cognition, SAGE project wave 1

2007–2010.

Country Age of onset (Std error)

China 50 (0.7)

Ghana 57 (5.3)

India 61 (0.31)

Mexico 62 (3.2)

Russia 55 (4.4)

South Africa 50 (1.0)

Table 6

Wealth and age of onset of cognition decline, SAGE project wave 1 2007–2010.

Country Age of onset (Std error)

Poor Rich

China 48 (3.2) 60 (1.35)

Ghana 55 (1.7) 58 (2.1)

India 49 (4.4) 68 (1.8)

Mexico 59 (3.1) 66 (3.5)

Russia 53 (3.17) 66 (2.9)

South Africa 50 (3.6) 51 (2.9)
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systems given the increase in the prevalence of dementia in LMICs

(Abegunde et al., 2007).

A careful interpretation of these results needs to account for the fact

that socio-economic characteristics can influence and are influenced by

the speed of ageing as well. Health deterioration can be worsened by

poor economic settings and it is often the case that economic adversity

throughout the lifecourse has a negative impact on the health of older

people (Kubzansky, Kawachi, & Sparrow, 1999, Grundy & Holt, 2001,

Benzeval, Green, & Leyland, 2011, Gruenewald et al. 2012a, 2012b).

Ultimately, caution needs to be applied throughout the results of this

paper given the limitations of the data which I described in the data

section but also given that the analysis does not allow us to make any

Fig. 3. Women’s walking speed (y axis) cubic splines by age (x axis) Sage data Wave 1 2007-10 by country.

Table 7

Onset age of decline in walking speed, females,

Sage project 2007–2010.

Age (SE)

China 48 (0.2)

Ghana 47 (3.9)

India 49 (0.6)

Mexico 56 (0.7)

Russia 54 (0.4)

South Africa 49 (1.6)

Table 8

Women’s Wealth and walking speed, SAGE project 2007–2010.

Poor Rich

China 46 (0.4) 57 (0.1)

Ghana NS NS

India 46 (0.9) 55 (0.2)

Mexico 53 (1.9) 65 (0.6)

Russia 49 (2.9) 54 (0.7)

South Africa 49 (1.4) 50 (1.2)

NS=Not significant
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causal inference. The possible associations are based on assumptions

looking at the literature and evidence which is mainly coming from

HICs.

The cross-country comparison, while highlighting very different

patterns, also highlights similarities with some grouping visible (e.g.:

Ghana and India vs China and South Africa). The significance of the

within and between countries significance was further reiterated by the

analysis run on the mean averages across countries with the Anova

analysis.

The study highlights a series of patterns which could lead to im-

portant policy implications if further research in the field is conducted.

One first example is the need to investigate more the impact that dec-

ades of high fertility and low resourced health systems in the field of

maternal and reproductive health care might have done to the health of

women who are now in the post-reproductive era. This impact could be

evident in the results for Ghana and India. However, we can only

speculate this as we don’t have data that link fertility to health out-

comes later on in life as these were not included in SAGE.

The analyses show an early onset of health deterioration. This

suggests that interventions to prevent, delay or reduce disability in

older age should begin early in midlife. Cost effective interventions are

needed in order to deal with a fast growing ageing population in LMICs.

Simple grip strength tests for example can identify early signs of ageing,

and muscle strengthening exercises used to restore some strength

(Rantanen, Guralnik et al. 1999). Community based exercise in Aus-

tralia has been shown to increase strength and balance in older in-

dividuals (Barnett, Smith, Lord, Williams, & Baumand, 2003). Routine

tests conducted by community health workers could be beneficial in

trying to prevent accelerated health deterioration.

The shortcomings of these analyses demonstrate the need to collect

data across the lifecourse in order to understand the timing and speed

of age-related changes. The age of onset of health deteriorates might

overlap with the end of women’s reproductive lives, which is generally

not reflected in available data. For example, standard Demographic and

Health Surveys usually sample women aged 15–49 years whereas

ageing surveys tend to sample from age 50 and above. This means that

datasets miss the beginning of the transition to health deterioration and

many of the determinants that cumulatively could affect the speed at

which women age. The analyses presented here also demonstrate the

need to use more than one measure of health in order to determine

different stages in the onset of deterioration.

There is also a need to explore the biomedical outcomes within a

wider holistic approach which makes sure interventions are not simply

at health care level but also at community and household level. The

healthy ageing strategies which have seen cost-effective approaches in

HICs could be replicated in this kind of settings (WHO, 2016). Above all

there is a need to address women’s needs in a culturally sensitive

manner that would allow them to access the services available and

increase their knowledge on how to stay healthy. There is a wealth of

literature on how to do so the question is now how to implement it.

In the absence of longitudinal data, there is a need to integrate

contextual macro data with individual-level data. For example, to better

understand declines in cognition there is a need to conduct analyses

which account for educational system changes across cohorts and the

gap between wealth groups.

There is growing recognition in HICs that healthcare of women

beyond age 40 is important; this recognition is largely absent in LMICs

(Lusti-Narasimhan & Beard, 2013, Aboderin, 2014). The lack of pre-

ventative care among women in middle age could further exacerbate

age-related health issues that women in LMICs already face.

This paper contributes to the evidence base on women’s ageing-re-

lated health deterioration in LMICs. Previous studies have highlighted

differences in levels of some of these measures but have not considered

onset or socio-economic differentials (Andersen-Ranberg et al., 2009,

Dodds et al., 2016). Ultimately we need better understanding of the

concept of “middle-age” and how it differs within and between

contexts. Given increasing life expectancies there is a need to under-

stand how women might be additionally burdened by age-related

health deteriorates which could mean being in ill-health for longer as

they age.
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