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This paper examines determinants of being disabled in Russia, along with the probability of moving from one 
disability status to another, using data from 1994 through 2001 from the Russian Longitudinal Monitoring 
Survey. The paper also details characteristics of disabled adults in both Russia and Kazakhstan. Disability risk 
rises as expected with age, and declines with income and self-reported good health, and is lower for women. 
On the other hand, neither smoking nor drinking alcohol appear to increase either the risk of being disabled, 
or the risk of becoming disabled.  
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1. Introduction 

 
 

This paper provides estimates of the risk of disability, and of the probability of moving from one 

disability risk category to another, using data from the Russian Longitudinal Monitoring Survey (RLMS). 

Comparable data are not available for Kazakhstan, but the empirical results from Russia are likely to be 

broadly applicable to Kazakhstan and some other former Soviet republics as long as results are appropriately 

scaled. 

 

The topic is a critical one for two reasons. First, the economically developed regions of the former 

USSR have extremely high disability rates, and state social allowances are a major budgetary concern. It is 

therefore important to gain insight into the nature of the region�s disabled population, and in particular in the 

extent to which it might diminish with further economic recovery. Second, insurance markets are now forging 

ahead in both Kazakhstan and Russia, and understanding disability risk is essential to the design and pricing 

of insurance products. Without a basis for assessing risk of disability, insurers will not generally be able to 

price products efficiently, and may engage in actuarially unsound practices. Some categories of the insured 

population will face far higher prices than they would in a more informed setting; for others, the price will be 

inappropriately low. Since insurers will tend to err on the high side in the absence of information, and since 

those who do not are likely to eventually go bankrupt, a poorly informed health and disability insurance 

environment almost certainly also will be one that is stunted. 

 

Thus, understanding disability risks is of importance both to the Russian and Kazakhstani 

Governments (which provide state disability payments) and to private insurers. In the latter case, both 

supplemental disability insurance and many categories of health insurance will be strongly linked to disability 

risk. 

 

Relatively little is known about the determinants of disability rates, or the likelihood of recovering or 

moving from one disability status to another. We do know that disability rates vary considerably over time, 

and that there is even more variation among the underlying causes. This paper provides the groundwork for a 

systematic assessment of risks. It also analyzes the relationship between economic well-being and individual 

likelihood of obtaining a state disability pension. During economic decline, many individuals at risk of losing 

employment or suffering income declines can be expected to seek disability support, even if the actual health 

condition might allow continuing labor force participation. Conversely, individuals may tend to return to 
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labor force as conditions improve, especially if the recovery leads to a real, positive influence on health (either 

because of improved medical care or for psychological reasons).  

 

The remainder of this paper contains several sections Section 2 provides some basic facts about 

disability pensions in Russia and Kazakhstan. Section 3 describes the RLMS data used for empirical analysis 

of changes in individual disability choices. Both aggregate and specific population disability risk model and 

empirical results are considered in Section 4; Section 5 presents patterns of disability status transition; while 

Section 6 examines econometric determinants of these moves. Section 7 concludes with implications for the 

region�s nascent insurance industry. 

 

2. Disability Incidence and Pensions in Russia and Kazakhstan 

 
 

The pension reform currently underway in Russia is aimed at development of a three-pillar system 

similar to that already in place in Kazakhstan. In both countries, the government is responsible for provision 

of a Solidarity component, which among all includes payments of disability pensions. The sources of funding 

for basic pensions are payroll taxes paid by employers and transfers from state budget. Thus, a substantial 

part of expenditures, and moreover the risk associated with possible fluctuations in payments, continues to be 

a government responsibility, requiring a special estimation of liabilities due to disability benefits. At the same 

time, both countries anticipate emergence of private supplemental disability and health insurance. Risks and 

hence costs for these forms of private insurance will be closely related to official disability status. 

 

 The Law on State Pensions in Russian Federation defines three groups of disability depending on the 

degree of health damage. As these laws are inherited from the Soviet era, identical groups are defined for 

Kazakhstan. Individuals who have completely lost regular work capacity are assigned to Category I if they 

require permanent care, and to Category II if they the disability is not inherently permanent. Those with only 

partial disability, whether or not permanent, are assigned to Category III. A special medical commission 

defines disability status. It is reconsidered every two years for the first group, and annually for the second and 

third groups, except for those individuals who have reached official retirement age or have incurable diseases.  

 

 Russian disability pensions are set at 75% of earnings for Categories I and II, and at 30% of earnings 

for the third category. If information on earnings is not available, the recipient received a minimum disability 

pension, which is equal to the minimum old-age pension for those in Categories I and II, and 2/3 of the 

minimum old-age pension for the third category. In any case, a disability pension cannot exceed the 
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maximum amount of old-age pension. In Kazakhstan, those in the first group are entitled in most cases to six 

MRPs or �monthly account indicators;� those in the second group are entitled to four MRPs; and those in the 

third group are entitled to three MRPs. In Kazakhstan and Russia, the amount of disability pension does not 

depend on the number of years worked in case of an on-the-job injury, or for individuals under 20 years old. 

In all other cases, a minimum employment qualification period is required depending on the age. There are 

special cases when different calculation approaches are applied, including military, incomplete working 

period, and immigrants.2  In addition to the general pension amount, there are supplementary non-money 

benefits available to disabled people. The most valuable �privileges� are provision of free medicines, free 

transportation, and discounts on utilities payments; all together these benefits nearly double pensioners� real 

incomes (FBEA, 1999: 28).3  

 

Some simple statistics can be provided to describe the magnitude of the problem of disability 

payments estimations. Estimation problems notwithstanding, it still appears that Russia�s disability problem 

has grown dramatically, and continues to grow.4  The number of disabled people is approaching 5 million 

people, which is about 3.5% of the total population. Table 2 reports the number of people registered as 

disabled along with the average amount of pensions received in the period between 1979 and 1999. As is 

apparent from Figure 1, virtually the entire growth of the number of disabled occurred between 1992 and 

1997, the years corresponding to the worst economic situation in Russia. It seems that the trend has stabilized 

since 1999, during a period of rapid growth after the 1998 crisis. The number recognized as disabled for the 

first time peaks in 1995, a year of rapid deterioration of the financial positions of Pension Fund; gradual 

decline is observed thereafter. Because of a forecast rise in the share of middle aged and elderly in the Russian 

population, it seems likely that the proportion of disability pensioners in the total population will continue to 

rise. 

 

                                                 
2 Details on rules governing disability pensions appear in Kazakhstanskaya Pravda, �Law of the Republic of Kazakhstan 
�On government social allowances for disability, in the event of loss of breadwinner, and due to age in the Republic of 
Kazakhstan�.� June 19, 1997. Minimum Russian pensions for different disability groups along with old-age pension and 
minimal wage size over the recent years are provided in Table 1. 
 
3 Average Russian disability pensions are about 10% lower than old-age pensions. The most evident consequence is a 
huge proportion of disabled people at retirement age elect instead to receive old-age pensions, while still enjoying 
disability privileges. A similar situation exists in Kazakhstan. 
 
4 There is a serious methodological problem with disability estimation in Russia. Two different approaches are used. The 
first counts all individuals receiving a disability pension. The second includes recipients of all types of social benefits. 
Both methods trace the recipients of pensions, but not individuals actually suffering health deficiencies. These estimation 
methods imply some limitations on disability problem analysis. 
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The fact that the maximum both for the number of disabled people and the number of first-time 

disability pensioners was reached in the mid to late 1990s is consistent with the hypothesis that the observed 

growth is caused in large part by economic (reduced real income and employment opportunities) rather than 

demographic reasons. This statement is also supported by increase of proportion of Category II disabled 

people, which is a benchmark group for getting privileges and compensations (as falsifying Category I status 

is more difficult, while Category III status invites careful, regular review), and seems realistic for a person with 

long working experience to obtain from local authorities.  

 

Detailed data on patterns of disability and disability pension payments in Kazakhstan are given in 

Becker, Seitenova and Urzhumova (2000). Becker and Urzhumova (1998) also provide historical figures, and 

were among the first in published work to warn of the dramatic rise in disability pensions. Briefly, the risk of 

becoming disabled more than doubled in the post-Soviet era relative to the 1980s (Table 3), although 

disability rates in Kazakhstan appear to be slightly lower than those in Russia. Most likely, however, this 

pattern mainly reflects differences in age structures. On a more positive note, the rise in the incidence of new 

disabilities appears to have halted in Kazakhstan as well, and possibly begun to reverse.  

 

Urban and rural new disability rates for Kazakhstan are given in Table 4, which also distinguishes 

between disability for the employed vs. self-employed and unemployed populations. While we do not have 

similar Russian data, the similarity of economic and disability trends � and the fact that many people have 

pension and social assistance allowance rights in both countries � suggests that sub-population trends are 

likely to be very similar. Those with formal sector employment have a far lower risk of incurring a disability, 

though this may reflect a �selection bias.� That is, individuals who are relatively unhealthy but not yet 

disabled are more likely both to be unemployed or self-employed than is the general population, and also are 

at higher risk of becoming disabled. It is possible, however, that self-employment is relatively risky, while 

being unemployed is conducive to risky, self-destructive behavior. Differences between urban and rural 

disability risk seem fairly small. 
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3. RLMS Data Description 

 
 

The data used in this research are obtained from Russia Longitudinal Monitoring Survey (RLMS)5. 

The RLMS longitudinal study is designed to provide a repeated cross-sectional sampling, but can also be used 

in panel analysis. The data consist of two phases covering the periods 1992-1993 and 1994-2001 with 

different panels; in total data have been collected 10 times.  

 

The units of observation are households and household members residing in selected dwelling units 

over the period of survey. The original sample consisted of 7,200 households with a response rate of 88.8%; 

the number of individuals in participating households was 17,154 with response rate of 97.0%. In later rounds 

the sample was decreased to roughly 4000 households, and different sampling principles were introduced. 

Our empirical work is limited to the data from the second phase and includes individuals observed in Round 

10 (2001), as well as data on income and disability characteristics of the same individuals in the period 

between 1994 and 2000. Further, the sample includes only individuals aged 16 and higher to allow for the 

possibility of labor force participation. In total this gives a sample of 8,066 individuals observed in 2001 and 

at different moments over a six-year prior period. 

 

The primary data set we extracted includes around 30 key variables, described in detail in Table 5. In 

both sets of empirical work, our dependent variable is a dichotomous (dummy) variable denoting whether an 

individual received a disability pension in the month prior to the interview date (disab). Explanatory variables 

can be divided into five groups. They enable us to control for socio-demographic, household, health, 

employment and income characteristics of an individual.  

 

Independent variables of particular interest include the respondent�s real total income at different 

observation periods (inclmod) and the lagged values of disability variable (disab). Lagged disability enables us to 

assess risk of continued disability status, while income variables are important indicators of economic 

prosperity on disability risk. This is likely to be especially important if those with poor or deteriorating job 

prospects aggressively seek disability status (a pattern common in Western Europe or North America). 

 

Socio-demographic variables include age, gender, and marital status of the respondent (age, female, 

married). There are also dummies for non-marital status (widow and divorced, with never married as the residual 

                                                 
5 Available without charge from Carolina Population Center at the University of North Carolina at Chapel Hill web site: 
www.cpc.unc.edu/projects/rlms.  
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omitted category). Two variables measure educational attainments: number of years of schooling (grdlev) and 

exposure to higher (university or technical) education (highsc).  

 

Relevant household characteristics include household size, income, and wealth indicators. Household 

income is defined as per capita real income (incppersd). Pension income (ampensd) is recorded separately. 

Unfortunately, no direct measurement of household wealth (for example, market value of property owned) 

was available. Information on proximate factors, including type of dwelling occupied, dwelling ownership, 

living space, size of land used by the family, and land ownership, are available � but none of these turn out to 

be important in (unreported) regressions.  

 

Household size (num) and marital status are likely to have complex effects on disability risk. Being 

married and having a large family increases the likelihood that there are other family members who can work, 

thereby reducing the pressure on any individual to do so. These characteristics are also associated with better 

care of individuals, so that genuine disability is likely to be lower. On the other hand, having a stable (if paltry) 

disability payment, and subsidized or free communal services, may be critical to a large family. In effect, large 

families enable individuals to specialize, and some members may �specialize� in low but steady disability 

benefits. 

 

Several variables were employed to capture respondents� health status: self-evaluation of respondent�s 

health (healthgood, and, at the other poor health extreme, healthpr); alcohol-use frequency (alco); smoking 

(smokes); and presence of health problems in the last 30 days (hprblm). 

 

Employment status is characterized by being currently working (wrknow), and being in the labor force 

(lfp). The decision to work is properly endogenous; rather than estimating it as well, we in effect estimate a 

reduced form disability equation, including explanatory variables that would affect labor force participation. 

These include most of the demographic and health variables mentioned above, as well as the income and 

education variables, the real monthly amount of old-age pension received (ampensd); and the amount of 

disability pension the respondent receives (benefitsd), if any. This last variable is of course endogenous, but the 

level of payment received also may influence efforts to secure disability status. Actual disability payments will 

vary according to disability category, pensioner category (some individuals are eligible for higher levels based 

on nature of service or residence), and, conceivably, administrative and financial capacity of their regional 

government. 
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Table 6 reports descriptive statistics for these variables, as well as for location dummies. Males 

constitute 43% of the total sample. Average age is 44, due to the exclusion of individuals under than 16 years 

old. Married people represent 65% of the population, and 36% have completed higher education. Some 12% 

of the sample is widowed and 7% is divorced; 66% lives in urban areas. Somewhat more than half of the 

sample (52%) is currently working, but a large majority (69%) is attached to the labor force. Depending on 

one�s perspective, the health of Russian adults is either reasonably good (82% report being in good health) or 

terrible (57% report having had health problems in the past month).  68% of the adult population in the 

survey self-reports as smoking, a figure that is probably higher than in Kazakhstan. Recipients of disability 

pension constitute 3.9% of the sample; this figure is consistent with Russian national statistics provided in 

Section 2. Dynamics of the sample disability ratios over the period of observation is plotted on Figure 2, 

with a trend being similar to those observed for the whole population (Figure 1), save for the marked rise 

between 2000 and 2001. The average size of monthly disability pension received in 2001 was 1038 rubles 

(about USD 37). 

 

The average net monthly real individual income in 2000 amounted to 1600 rubles; average per capita 

household income is roughly one-third lower at 1100 rubles. These values demonstrate some recovery in 

comparison with the previous periods, though they did not reach pre-crisis levels (Figure 3). Nonetheless, 

the recovery observed toward the end of the observation period enables us to test the relationship between 

disability risks and economic well-being. By 2001, real incomes had recovered to 2200 rubles (roughly the 

same as in 1994), and roughly double the amount in 1998. 

 
 

4. Risk of Disability: Model and Findings 

 
 

 We begin empirical analysis by assessing the likelihood of being disabled, and then turn to analysis of 

the risk of becoming disabled.  Which of these analyses proves more useful depends on the importance of 

the tradeoffs involved. Many more people are disabled than the number becoming disabled at any instant � 

this is in effect a stock/flow problem. Given a larger sample of the stock of disabled, it is easier to infer their 

characteristics. On the other hand, marginal factors may not be the same as average ones, especially in a 

society in which conditions (and monitoring of disability) have changed markedly over time. Our response is 

therefore to consider both marginal movements and average risks. We begin by considering the likelihood of 

being disabled for all adults, than for each gender separately, and then for different age groups. 
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The basic disability risk model can be written in the following form:  

 

εγβα +++= ∑∑ −− XIPP
i

iti
i

itit ,      (1) 

 

where: 

Pt = the probability of disability at time t, with t relating to the year of round 9 observations and t-i represent 
the lagged values (disab5-disab10); 
 
It  = individual�s net real income at time t (inclmod5-inclmod10); 
 
X = a vector of personal and household characteristics, including age, gender, years of schooling, marital 
status, satisfaction with life, per capita household income, health problems dummy, alcohol use frequency, 
smoking dummy, unemployment, and years of general employment recorded. These variables were selected 
after preliminary regression analysis. Results are not sensitive to the inclusion of interchangeable variables.  
 
α, β, γ � estimated parameters; 
 
ε � random error term with the traditional properties assumed. 

 

The model is estimated using probit regression. This means that the obtained results will allow us to 

estimate the impact of right-hand side variables on the probability of disability. Probability of disability is 

defined here to be the risk or �hazard� of being in any of the three formal disability categories, as defined by 

receiving a disability pension. 

 

The model tries to capture the effects of individual income changes on individual disability risk, 

which can be partly associated with conscious choice. We expect income variables to affect disability risk 

negatively. Presumably, those who can earn higher wages will be less willing to apply for disability benefits 

(which requires substantial time and effort), and will be more likely to recover. For the same reasons, 

unemployment is expected to increase disability risk. Presumably, current income and employment will be 

most influential, and the effects will dissipate as higher order lags are considered.  

 

Health problems are expected to increase disability risk. Assessing the effects of smoking and alcohol 

consumption is complex. To the extent that smoking and excessive drinking damage health, they should 

increase disability risk. However, those who are severely ill or otherwise disabled may have little capacity for 

(or get little pleasure from) smoking and drinking. By implication, this simultaneity problem will bias the 

estimated coefficients downward. Disability risk also increases with age. Older people have higher probability 

of disability, and as noted above, retired people often use disability pensioner status to increase their real 
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incomes. Finally, disability at any instant is heavily dependent on prior disability. The relationship between 

disability hazards at different periods is interesting for investigation of recovery patterns, which we treat in 

the following section. 

 

The results of probit regression estimates are summarized in Table 7. The seven equations presented 

differ only in terms of lag structure. Regression (1) contains no lags, and describes the current patterns. Since 

lagged income is correlated with current income, and since lagged disability is correlated with prior incomes, 

which in turn are correlated with current income, the absence of these lags should increase the size and 

statistical significance of current income and other welfare variables, relative to subsequent regressions. In 

regressions (2) through (5), disability status and total income lags are gradually added. Regression (6) includes 

only disability risk lags, and regression (7) is limited to net real income lags. 

 

Although the findings are tentative, several conclusions emerge. First, there is modest evidence of 

a negative relationship between disability risk and economic well-being � at least for men. Current 

and lagged income tend to have opposite signs, albeit with no consistent significance after the first lag. Taking 

regression 2-1 as the benchmark, it appears that the negative effect in the first period lag dominates, but 

overall this effect is weak. When we disaggregate by gender (Tables 7.1 and 7.2), it is apparent that the 

negative relationship is consistent for men, but not for women. Dividing individuals by age (Tables 8.1 � 

8.3), one finds no significant income effects for individuals above normal retirement age. For working age 

individuals, both younger and older than 35, current income tends to be positive, but is consistently 

dominated by a larger negative lagged income effect. Because the elderly are disproportionately female, the 

gender and age effects are likely to be strongly correlated, and it seems fair to say that, for working-age adults, 

economic well-being modestly reduces the risk of being disabled. 

 

The unanticipated positive impact appears mainly for the current net income coefficients (where 

simultaneity is most problematic), and key lagged values signs� are consistently negative. In short, there is 

some but not enormous reason to stratify disability risk according to income status. 

 

Second, current disability depends heavily on disability in the previous time periods � all 

coefficients are positive and highly significant. However, the coefficients are not so large as to suggest that 

recovery is impossible. There is also striking similarity in coefficient values for men, women, persons under 

35, and working-age persons over 35, suggesting cross-age and gender stability in recovery risk. Only for 

those of retirement age is current disability less strongly (though still positively) related to prior disability, 

presumably because of greater frailty, so that current effects loom more strongly than persistent ones. 
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Third, the gender dummy is usually but not universally significant. The negative sign on female means 

that men have higher disability risks than women, though this is not always significant. Given that in 

general men have longer working lives and tend to be employed in industries with higher risks, this outcome 

is plausible. It means that disability rates reflect not only economic factors, but also demographic and social 

risks associated with certain professions and career profiles. When separate regressions are run for different 

age groups (in effect allowing for discontinuities, since age itself is a variable in all regressions), one finds that 

disability risk is greater mainly for retirement age men. 

 

Fourth, as expected, age has a positive significant impact on disability risks, confirming that 

older people are more likely to apply for disability benefits. There are two likely forces at work.  It is a 

virtually universal pattern that disability risks (including occupational diseases caused by work in harmful 

conditions) rise with age. Moreover, older people have fewer income sources in transitional economies, 

making them even more likely to seek government support.6 Age effects tend to be dramatically stronger for 

men than women, implying a greater female health advantage at older ages. The impact of age also is greater 

in older age groups, implying nonlinearity in its impact. 

 

Fifth, the overall household prosperity, as measured by income per person, has a weak 

negative effect on disability likelihood. This effect is completely insignificant for men, but in several 

specifications is highly significant and negative for women. Whether higher income households are truly 

healthier, or whether they have less need to seek disability status, remains unclear. The negative impact of 

household prosperity is consistently important for individuals of working age, but is not significant for 

retirement age individuals.  

 

Sixth, educational attainment appears to be positively related to disability risk for men, 

though not for women. This relationship is not maintained when different age groups are considered, though, 

suggesting correlation with age cohort-related omitted variables. The marital status variable is even more 

striking: being married weakly reduces disability risk for men, but increases it for women. The 

negative sign for men is consistent with expectations, and while it is not surprising that the effect is less 

                                                 
6 However, in unreported regressions, despite the influence of age on disability risk, the number of years of 
work recorded has a negative and in most cases significant impact on disability risk. A possible explanation is 
that people with long employment records enjoy higher wages and can expect to earn higher old-age 
pensions, thus reducing the need to seek additional income sources. A simultaneity (selection bias) factor also 
may be at work: those with long work histories are likely to be inherently healthier than the general 
population. 
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negative for women, the positive sign is unquestionably surprising. Seventh, smoking tends to be negatively 

associated with disability risk, albeit fairly weakly. Alcohol consumption also tends to have an unexpected 

sign, with lower consumption  fairly consistently related to higher disability risk. Reverse causality may well be 

at work here (the infirm and disabled may find it difficult to smoke and drink), and subsequent work should 

investigate alcohol consumption and smoking lags. 

 

Not surprisingly, disability risk declines sharply with self-reported good health status. Much less 

obviously, disability risk is also lower for those who report poor health status (those with fair health are the 

omitted group). The household size effect is not consistent. For men, disability risk is greater for those living 

in larger households; for women there is no effect. Reverse causality could be at work here for men, assuming 

that families have a lower threshold for taking in disabled men than women. The effect of larger family size is 

greatest for the elderly, who are most likely to need family assistance if disabled. 

 

As expected, urban residence is weakly negatively associated with disability risk. A disability pension 

is of greater value in the poorer countryside, where for many households it may be the only source of cash 

income. Regional variables are not terribly consistent, except that risk of being disabled appears to be less for 

Siberian women. 

 

These results obviously should be treated with some caution in light of the small sample size, and 

possible instability of forces determining the stock of disabled persons. Lags need to be investigated further, 

and it is also desirable to consider the endogeneity of several variables, especially smoking and alcohol 

consumption. Selectivity bias and multicollinearity among the economic variables also may be problematic. 

An immediate next step is to explore a model with recovery probability as a dependent variable, thereby 

treating the data as a panel. In doing so, one can also examine the likelihood of transition from one disability 

state to another in a Markov process. The following sections consider these movements. 

 

5. Transitions in Disability Status 

 
 This section considers patterns of movement from one disability status to another in the RLMS 

panel. Because of the small numbers in the high disability groups, Categories I and II are combined. Before 

proceeding further, it is important to mention that the RLMS does not formally ask to which disability 

category one belongs. Rather, this information must be inferred. There are two pieces of information that 

reveal disability category: whether or not the respondent worked during the past month, and the level of 

disability payment received. In principle, anyone who worked should be in Category III (the lightest disability 
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category), though of course in practice it could be otherwise. A disability payment cutoff also can be used to 

determine status, although since payments are in principle related to prior earnings, some inferential error is 

inevitable. We therefore estimate transition matrices alternately based on Category I/II status determined by 

work status, pension level, and both work status and pension level. The tables below are based on an average 

of these three definitions.  

 Average transition probabilities are summarized in Table 9, which gives the distribution of outcomes 

at time t+1 conditional on a given status at time t (so that the rows all sum to 100%). The underlying period-

to-period matrices appear in Table 10. Because the time intervals between rounds 7 through 9 are 

approximately twice as great as the intervals in other rounds, transition risks in these intervals are annualized. 

This enhances comparability, and when one annualizes, it becomes apparent that there is virtually no 

systematic time trend in any of the terms. The exception to this statement is that there has been an increase in 

overall disability incidence from roughly 3.7% in earlier rounds to nearly 4.5% in rounds 9 and 10. 

  

 While approximately 4% of adults in the RLMS sample are disabled, the annual risk of a healthy 

person becoming disabled is only about 1.5%. These two figures would imply a stable disability rate if the 

average disability duration were three years, implying an annual recovery rate around 30% (allowing for some 

mortality). This is close to what Table 9 reports, with a recovery rate (movement to non-disability status) of 

29% for Category III invalids, and a recovery rate of 24% for Categories I and II disabled. That these two 

recovery rates are virtually identical casts some doubt on the rigor of categorization, as one would expect a 

considerably greater gap between the likelihood of recovering from severe and minor disabilities. Category III 

disabled have roughly a 14% annual risk of becoming disabled in Categories I and II (a risk some 21 times 

higher than for the non-disabled adult population); Categories I and II disabled have an annual likelihood of 

moving to Category III of just under 17% (19 times higher than for the non-disabled adult population). 

Overall, those in non-working disability Categories I and II have a greater than 40% likelihood of 

experiencing some recovery. 

 

 Looking at transition probabilities over time, the most striking pattern is a rise in the likelihood of a 

non-disabled adult becoming disabled. Between rounds 5-6 and 6-7, this annual risk appears to have been less 

than 1.2%; between 1997 and 2001 the risk increases to between 1.7% and 2.0%. This pattern is broadly 

consistent with recovery rates as well. Between 1994 and 1995, some 48.0% of Category I and II disabled 

improved in health (and 31.4% lost all disability). Recovery rates fell and then stabilized between 1996 and 

2000, and fell further in 2001, at which point only 36.7% improved in health, and 17.5% fully recovered. 

There is no clear time trend for Category III disabled.  
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 These patterns are consistent with several events. Overall adult disability and new disability risk have 

risen, despite economic recovery. This is matched by at the national level in a failure of life expectancy to rise 

further in recent years (following some recovery between 1997 and 1999 from the 1995-1997 low point) in 

either Russia or Kazakhstan. While the economic recovery to date has been highly uneven, persistent high 

mortality and increased adult disability are unexpected. On the other hand, the decline in recovery from 

severe disability status may well reflect improved monitoring, and hence fewer miracle recoveries of those not 

truly disabled. But this also implies an even greater rise in the underlying true disability incidence.  

 

 These RLMS data provide a unique perspective on adult disability risk in a middle-income country. 

The fact that Russia has clear rules governing disability status, and has maintained a functioning if not 

prosperous welfare state, enables us to assess the risk of an individual becoming partially or severely disabled. 

It is also possible to assess potential for recovery. However, the existence of high �recovery� rates for those 

who are apparently severely disabled also suggests that disability is rather subjective � as it appears to be 

elsewhere. We therefore now consider the extent to  

which such movements are systematically related to social and economic characteristics. 

 

6. Determinants of Disability Transition 

 

 For any given disability status (not disabled; Categories I & II disabled; Category III disabled) 

experienced by a person at time t, three states of the world are possible in time t+1. However, only two of 

these states of the world are independent, since the sample includes only those who survive to period t+1. 

Therefore, for each of the initial disability states, two regressions must be estimated simultaneously. 

 

For any state of the world S at time t, we assume that the probability of being in state s at time t+1 

can be depends on a vector of explanatory variable X and follows the cumulative logistic probability function, 

which ranges from 0 to 1: 

)'(1
1)')(( Xs e

XSZfp βαβα +−+
=+==      (2) 

This implies that the probabilities of any two states of the world s1 and s2 will be determined (as p3 = 1 � p1 

� p2) by 
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These two equations must be estimated simultaneously, since they are not independent, for each of the three 

initial states. Estimation is performed using multinomial logit regressions; these are reported in Tables 11 � 

13. 

 

 The regressions in Table 11 are more plausible than those in Tables 12 and 13, mainly because the 

sample size is so much larger. Briefly, we find: 

! The risk of moving from non-disabled to severely disabled rises strongly with age in all 
intervals (though specific years are not reported). Age is also positively related to moderate disability 
risk, except for adults under age 35. The age gradient is much stronger for men than women, both in 
terms of becoming moderately and severely disabled. 

 
! Somewhat curiously, the likelihood of recovery from severe disability also rises with age for 

pre-retirement age adults, both male and female (Table 12). This suggests that extremely severe 
disability may form a higher fraction of all severe disabilities among younger adults. On the other 
hand, rising age does not assist in recovery of those partially disabled, though for the male and 
middle-aged groups it is associated with lower risk of becoming severely disabled. 

 
! The risk of becoming severely disabled is generally lower for women, especially in the 

transition from healthy to severely disabled, and for retirement-aged adults. The risk of movement 
from moderate to severe disability status is also lower for women. Women also have a higher 
likelihood of recovering from severe disability to healthy status. 

 
! Beyond age, the strongest factor associated with maintained good health is, not surprisingly, self-

reported good health status. The self-assessment, however, is not important for those above 
retirement age. Nor does it have a consistent effect on health transitions for those with disabilities. 

 
! The risk of becoming either moderately or severely disabled is not consistently related either 

to alcohol consumption or smoking; when these variables are significant, they often tend to have 
unexpected signs. Higher alcohol consumption is fairly strongly negatively associated with recovery 
from severe disability (while smoking mattes little); smoking is weakly related to lower risk of healthy 
individuals becoming disabled. While simultaneity and omitted variables problems are likely, this 
finding nonetheless reduces pressure to penalize people who smoke and drink by charging higher 
disability insurance rates. 

 
! Urban residence does not have a consistent effect. It appears to be negatively related to the risk of 

middle-aged adults becoming severely disabled, but it is positively associated with the transition from 
healthy to moderately disabled status, and from being moderately to severely disabled. It also appears 
to be negatively associated with recovery from being severely disabled. 

 
! Larger household size is associated with increased risk of becoming severely disabled, though 

reverse causality may be at work here. It is not associated with the risk of becoming moderately 
disabled, but is strongly positively associated with the likelihood of recovering from moderate 
disability and, to some extent, from severe disability.  

 
! Being married is somewhat hazardous for women, and reduces risk of moving from being healthy 

to severe disability for men. Marital status does not appear to affect recovery rates of those already 
disabled. 
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! Educational attainment is positively associated with movement from being healthy to both 

disability categories, especially for men. It is not consistently associated with recovery, beyond some 
indication of contributing positively from being severely to moderately disabled.  

 
! Personal income is negatively associated with movement from being healthy to severely disabled for 

men, while the reverse holds for women. Income is also negatively associated with movement from 
partial to severe disability, especially for men, and is positively associated with recovery (this time, 
happily, mainly for women). 

 

Given the very small sample sizes, and the inconclusiveness of several results, these regressions should be 

viewed as preliminary. The next obvious next step is to compare these estimates of transition with those 

generated by the Russian and Kazakhstani Ministries of Labor and Social Security. Unfortunately, however, 

these official data do not contain information on individual characteristics, and the best one can do is to link 

movements in disability status, aggregated by region and year, to regional economic characteristics.7 Initially, 

though, there is little reason to distinguish disability risk by residence, income, educational attainment, or 

behavioral characteristics. Self-reported health and age are important, as to some extent is gender. 

 

7. Disability risk analysis: implications for Kazakhstan and Russia 

 
 What can Russian and Kazakhstani actuaries learn from Russian data, and how can the patterns 

analyzed here be used to determine disability insurance rates? The point of departure is Table 9, which gives 

base risks. These transition risks can then be used to determine base rates. For a healthy adult, the annual risk 

of becoming disabled is approximately 1.5%, and the expected duration of disability (independent of disability 

severity) is roughly three years. Thus, a base disability insurance rate for a contract that guaranteed 50% of the 

insured person�s salary would need to be slightly less than 2.5% of current wage, plus an additional charge for 

operating costs (and profit). 

 

 The transition hazard regressions provide little basis for differentiating disability insurance rates 

according marital or family status, education or income status, urban residence, or smoking or alcohol 

consumption behaviors. Risk of severe disability does increase secularly with age, and it is therefore 

appropriate to borrow age gradients from international actuarial tables. It also may be appropriate to borrow 

gender correction estimates. Disability risk is also inversely related to reported good health status. Obviously, 

an initial medical report would be of value in setting rates, though this might be both expensive, and 

                                                 
7 The regressions in Tables 7, 8, and 11-13 follow age and gender delineations exactly as reported in Ministry of Labor 
and Social Security statistics, thereby enabling eventual comparability, as well as combining these results with average 
disability rates and movements for inferential purposes. 
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unnecessary for group insurance. Despite the moral hazard contained in self-reporting, though, there is 

almost certainly some useful information content transmitted, especially if the self-report requires the 

respondent to list recent illnesses. 

 

 Both Russia and Kazakhstan have begun to introduce standard insurance products. In the case of 

disability insurance, product design and price should depend on the nature of disability risk, which aggregate 

data suggest are similar in the two countries. These risks, however, are likely to be different from those in 

advanced market economies, both because true risks are different, and because behavior depends heavily on 

country-specific legislation and custom. 

 

 This study offers an initial view of disability risk using longitudinal data from the Russian 

Longitudinal Monitoring Survey. Despite the relatively small sample, considerable systematic behavior is 

uncovered. The next task of actuaries and insurers in both Russia and Kazakhstan is to use this information 

in designing and pricing disability insurance products, and then to supplement it by examining specific 

industry and region risks. 

 

 From a social standpoint, a number of issues also arise. The apparent increase in risk of becoming 

disabled is troubling, and points to a need for research using a larger database. The apparent failure of 

traditional support systems, as captured by marriage and household size, to reduce disability transition risks 

for women is also disturbing, and presumably reflects differences in social status. On the other hand, the 

dramatically higher male age gradients are cause for concern as well. 

 

 It is impossible to say whether the disability rates, transition risks, and regression coefficients are 

large or small: to our knowledge, there are virtually no comparable figures. By implication, it is important to 

establish a comparable database over time, at some level of age and gender disaggregation. This database 

ideally would be maintained for the economically more advanced regions of the former Soviet Union with 

good health and social data (including Russia, Kazakhstan, the Baltic states, and perhaps Belarus), and ideally 

by region (oblast). This information will then serve to inform policymakers as to whether the situation is 

improving or deteriorating � a point of social importance, and also critical in forecasting public expenditure 

commitments. 
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Figure 1 
Number of disability pension recipients, Russian Federation, 1970-1999 
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Source: Russian Statistical Yearbook, Goskomstat RF, 2000.  
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Figure 2 
RLMS sample disability ratios, rounds 5-9, 1994-2001 
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Figure 3 
RLMS sample monthly individual real income, 1994-2001 
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Table 1 
Minimal wage and monthly pension amounts, Russian Federation, 1997-1999 
(thousand rubles; after 1998: rubles) 

 

 1997 1998 1999 
Minimal wage  83.5 83.5 83.5 
Minimal pension amounts:       

Old-age pensions:       
without compensation 69.6 84.2 84.2 
with compensation 219.6 234.2 234.2 

Disability pensions:       
1 group 139.2 168.4 168.4 
2 group 69.6 84.2 84.2 
3 group 46.4 56.1 56.1 

Social pensions to disabled at birth:       
1 group 139.2 168.4 168.4 
2 group 69.6 84.2 84.2 

Social pensions to disabled without work 
experience: 

      

1 group 69.6 84.2 84.2 
2 group 46.4 56.1 56.1 
3 group 34.8 42.1 42.1 

Social pensions to disabled children: 69.6 84.2 84.2 
 

Source: Social Conditions and Living Standards in Russia, Goskomstat RF, 2000. 
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Table 2 
Number of disability pensioners and the average amount of disability pension, Russian Federation, 1970-1999 
 
 
 1970 1975 1980 1985 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 
Number of pensioners, 
All pensioners, thousand people 22513 24684 27417 30291 32848 34044 35273 36100 36623 37083 37827 38184 38410 38381 
Receiving disability pension, thousand 
people 

3865 3487 3469 3462 3514 3385 3363 3562 3910 4270 4542 4813 4816 4816 

Receiving disability pension, percent to 
total 

17 14 13 11 11 10 10 10 11 12 12 13 13 13 

Average monthly pension amount, thousand rubles (after 1998:  rubles) 
All pensioners  0.036 0.049 0.059 0.076 0.113 0.419 3.5 43.1 120.1 242.6 320.1 366.4 402.9 521.5 
Receiving disability pension, rubles 

0.033 0.048 0.057 0.07 0.101 0.405 3.2 37.3 104.5 218 299.6 333.7 352.3 466.9 

Disability pension average as a percent  
of average of all pensions 

92 98 97 92 89 97 91 87 87 90 94 91 87 90 

 
Source: Russian Statistical Yearbook, Goskomstat RF, 2000.  
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Table 3 
Adult (age 16+) Disability incidence, Kazakhstan 

Newly Disabled per thousand adult population, by 
category 

Year Newly 
Disabled per 

thousand 
adult 

population 

Total 
Disabled per 

thousand 
adult 

population 
Category I Category II Category III 

1983 
1984 
1985 

2.26 
2.26 
2.26 

23.09 
22.82 
22.96 

0.18 
0.18 
0.18 

1.37 
1.40 
1.41 

0.70 
0.68 
0.68 

1990 
1991 

 25.52 
26.83 

   

1994 
1995 
1996 
1997 
1998 
1999 

4.88 
4.78 
4.88 
5.11 
5.13 
4.66 

29.73 
30.60 
31.18 
31.54 
32.04 
33.82 

0.59 
0.58 
0.58 
0.56 
0.55 
0.46 

3.14 
3.10 
3.16 
3.30 
3.08 
2.58 

1.15 
1.10 
1.13 
1.24 
1.50 
1.63 
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Table 4 
Kazakhstan disability rate dynamics due to all causes 
(Disabled per thousand, based on labor force data) 

 
including: 

 
Total* 

Employed** Unemployed*** 
Of whom: Total 

employed 
including Total 

unemployed 
including 

Category 
III 

 

 

 

Category 
I 

Category 
II 

Category 
III 

 Category 
I 

Category 
II 

  

Category 
I 

Category 
II 

Category 
III 

Total             
1994 5.9759    4.0974 0.2725 2.5370 1.2879     
1995 5.7894    3.6925 0.2422 2.2827 1.1675     
1996 5.8391    3.8461 0.2520 2.3962 1.1979     
1997 6.2981 0.6878 4.0750 1.5354 4.3125 0.2684 2.6972 1.3469 12.0397 1.5837 7.9133 2.5427 
1998 6.5097 0.7026 3.9024 1.9047 4.0430 0.2546 2.3602 1.4281 12.5079 1.5554 7.5698 3.3827 
1999 5.9153 0.5845 3.2685 2.0624 3.1908 0.2090 1.7723 1.2095 10.6761 1.1551 5.8902 3.6307 

Urban             
1994 6.1611    3.9820 0.2958 2.4745 1.2117     
1995 5.8137    3.6246 0.2611 2.2392 1.1243     
1996 5.8486    3.7644 0.2644 2.3767 1.1232     
1997 6.4089 0.7775 4.1875 1.4439 4.3738 0.2809 2.7895 1.3034 12.6757 1.9076 8.3833 2.3847 
1998 6.2156 0.7438 3.8364 1.6354 3.8898 0.2694 2.3190 1.3014 12.5501 1.7635 7.8554 2.9312 
1999 5.6436 0.6378 3.2354 1.7704 3.0375 0.2140 1.7372 1.0864 10.8344 1.3784 6.2162 3.2399 

Rural              
1994 5.6823    4.2934 0.2328 2.6433 1.4173     
1995 5.7515    3.8046 0.2111 2.3545 1.2390     
1996 5.8242    3.9825 0.2312 2.4288 1.3225     
1997 6.1310 0.5525 3.9052 1.6734 4.2067 0.2467 2.5378 1.4222 11.2052 1.1586 7.2965 2.7501 
1998 6.9681 0.6385 4.0053 2.3243 4.3419 0.2257 2.4407 1.6754 12.4543 1.2908 7.2067 3.9568 
1999 6.3251 0.5040 3.3184 2.5027 3.5239 0.1983 1.8486 1.4770 10.4875 0.8894 5.5023 4.0958 

*     thousand per total/urban/rural labor force 
**    thousand per total/urban/rural Employed in formal sector of economy, including on farms and in small enterprises 
***  thousand per total Self-employed & Unemployed 
Source: Becker, Seitenova and Urzhumova, 2000. 
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Table 5 
RLMS and constructed variables 
 

Variable Description Values 
1. Socio-demographic variables: 
age Respondent�s age at the time of 

interview 
 

female Respondent�s gender 1 � male 
0 � female 

married Respondent is married 1 � married 
0 � single 

divorced Respondent is divorced 1 � divorced 
0 � other marital status 

widow Respondent widow/er 1 � widow/er 
0 � other marital status 

grdlev Completed school grade level Years 
highsc 
 

Respondent has high education 1 � completed higher education 
0 � no higher education 

2. Family and household variables: 
incomed Real total household income  Amount in 2001 rubles 
num Number of household members People 
3. Health variables: 
healthgood  Self-evaluation of health 1 � respondent reported good or very good health status 

0 - respondent reported average to very bad health status 
alco Alcohol-use frequency in the last 

30 days 
1 � respondent uses alcoholic beverages more often than once 
a week 
0 - respondent uses alcoholic beverages once a week or less 
often 

hprblm Health problems in the last 30 
days 

1 � respondent had health problems in the last 30 days 
0 � respondent didn�t have health problems in the last 30 days

smokes Smoking 1 � respondent smokes 
0 � respondent does not smoke 

4. Employment variables: 
wrknow Employment status 1 � respondent currently works 

2 �  respondent is on maternity leave or leave for taking care 
of a child 
3 - respondent is on any other paid leave  
4 - respondent is on unpaid leave  
5 � respondent does not work 

lfp Labor force participation 1 � respondent participates in labor force 
0 � respondent does not participate in labor force 

5. Income variables: 
inclmod Net real total income in the last 

30 days 
Amount in 2001 rubles 

ampensd Real amount of pension in the last 
30 days 

Amount in 2001 rubles 

6. Disability variables: 
disabled 
 

Disability status 1 � respondent is disabled (defined as receives disability 
pension and/or reports being disabled as the primary 
occupation at survey date) 
0 � respondent is not disabled 

benefitsd Disability pension received Amount in 2001 rubles 
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Table 5 (continued) 
group1lfp  Disability group 1 based on labor force participation 

definition 
group3lfp  Disability group 2 or 3 based on labor force participation 

definition 
group1mo  Disability group 1 based on main occupation definition 
group3mo  Disability group 2 or 3 based on main occupation definition 
group1lm Disability group 1 based on labor force participation and main 

occupation definition 
group3lm 

 
 
 
 
 
 
Disability groups 

Disability group 2 or 3 based on labor force participation and 
main occupation definition 

7. Location  variables: 
urban Urban location 1 � respondents resides in urban area 

0 � respondent resides  
metro 1 - Moscow or St.-Petersburg 

0 - other 
centr 1 � Central Federal area 

0 - other 
volga 1 � Volga Federal area 

0 - other 
caucas 1 � South Federal area 

0 - other 
ural 1 � Ural Federal area 

0 - other 
wsib 1 � Siberia Federal area 

0 - other 
esib 1 � Far East Federal area 

0 - other 
north 

 
 
 
 
 
 
 
Federal area 

1 � North West Federal area 
0 - other 
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Table 6 
Descriptive statistics for RLMS survey,  round 5-10 
(1994-2001) 
 

Variable Mean Standard deviation Minimum Maximum 
1. Socio-demographic variables:     
     
age 44.2 18.1 16 101 
female 0.57 0.50 0 1 
married 0.65 0.48 0 1 
divorced 0.07 0.26 0 1 
widow 0.12 0.33 0 1 
grdlev 8.8 2.17 0 12 
highsc 
 

0.36 0.48 0 1 

2. Family and household variables:     
incomed 5402.46 52401.06 0 8186206 
num 3.35 1.54 1 13 
3. Health variables:     
healthgood 0.82 0.38 0 1 
alco 0.18 0.39 0 1 
hprblm 0.57 0.49 0 1 
smokes 0.68 0.47 0 1 
4. Employment variables:     
Wrknow 2.90 1.98 1 5 
Lfp 0.69 0.46 0 1 
5. Income variables:     
inclmod 1778.62 3512.45 0 300000 
ampensd 1125.53 505.50 0 5832 
6. Disability variables:     
disabled 0.04 0.20 0 1 
benefitsd 1038.35 613.66 0 5000 
group1lfp  0.03 0.17 0 1 
group3lfp  0.02 0.12 0 1 
group1mo  0.02 0.14 0 1 
group3mo  0.02 0.15 0 1 
group1lm 0.01 0.11 0 1 
group3lm 0.03 0.17 0 1 
7. Location  variables     
urban 0.66 0.47 0 1 
metro 0.08 0.26 0 1 
centr 0.19 0.39 0 1 
volga 0.18 0.38 0 1 
caucas 0.14 0.34 0 1 
ural 0.14 0.35 0 1 
wsib 0.10 0.29 0 1 
esib 0.10 0.30 0 1 
north 0.07 0.25 0 1 
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Table 7 
Risk of adult disability in Russia, 1994-2001: probit estimation results (all sample) 
 Regression 

(1-1) 
Regression 

(2-1) 
Regression 

(3-1) 
Regression 

(4-1) 
Regression 

(5-1) 
Regression 

(6-1) 
inclmod:  current  individual real income -0.00002** 0.00001* 0.00001* 0.00003** 0.00003** 0.00002
inclmod_l1:  individual real income lag 1 0.03036*** -0.00006*** -0.00005** -0.00008** -0.00006
inclmod_l2:  individual real income lag 2 -0.00000 0.00001 -0.00006
inclmod_l3:  individual real income lag 3  -0.00005* -0.00003
inclmod_l4:  individual real income lag 4  -0.00001
disabled_l1:  disability status lag 1 2.69279*** 2.09704*** 2.16797*** 2.17665*** 2.06624***
disabled_l2:  disability status lag 2 1.18602*** 0.52002*** 0.34127 0.56000**
disabled_l3:  disability status lag 3  0.77336*** 0.93292*** 0.86917***
disabled_l4:  disability status lag 4  0.12728 0.08952
age 0.03036*** 0.01043*** 0.01256*** 0.01163*** 0.01376*** 0.01386***
female -0.48125*** -0.19115*** -0.06344 -0.12203 -0.19076 -0.19529
grdlev 0.04068* 0.04105*** 0.04143** 0.04716** 0.03761 0.04301**
married 0.09074 0.08870 0.11798 0.14921 0.09855 0.03058
num -0.06393** 0.00351 0.03899 0.05973** 0.10048** 0.08371**
incpers 0.00003 -0.00005** -0.00005 -0.00005 -0.00001 -0.00004
healthgood -1.12767*** -0.57760*** -0.52961*** -0.54219*** -0.48145*** -0.49750***
hlthpr -0.54722*** -0.29859*** -0.18206** -0.19021** -0.28358** -0.27656**
alco -0.06993 -0.07886 -0.16333* -0.18517 -0.37833** -0.31939**
smokes -0.24646*** -0.11821* -0.19644** -0.15635 -0.16161 -0.16366
urban -0.22599** -0.02655 0.07036 0.07885 0.04386 -0.01896
north -0.13775 -0.08831 -0.13202 -0.35525 -0.44274 -0.40717
centr -0.25478 -0.07088 -0.07008 -0.11455 0.02505 0.12879
volga -0.19217 -0.14596 -0.10536 -0.24159 -0.02822 0.06944
Caucas -0.08225 0.00078 -0.02293 -0.14520 -0.02594 0.11482
Ural 0.26957 -0.17278 -0.23971 -0.28646 -0.18906 -0.02458
Wsib -0.20087 -0.17823 -0.37567** -0.52828** -0.31608 -0.27789
Esib -0.29495 -0.19724 -0.14368 -0.24170 -0.03648 0.16109
Number of observations 25384 17261 11146 6969 4089 4351
Likelihood Ratio 2Χ  480.86 1959.22 1272.25 838.63 526.61 554.01

Probability 2Χ>  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

*** � Significant at 1%, ** � significant at 5%, * � significant at 10% 



C.M. Becker and I.S. Merkuryeva 
Determinants of Disability Risk in Russia and Kazakhstan 
Population Association of America Meetings May 2003 
 
 
 

 29 

 
Table 7-1 
Risk of adult disability in Russia, 1994-2001: probit estimation results (men) 
 Regression 

(1-2) 
Regression 

(2-2) 
Regression 

(3-2) 
Regression 

(4-2) 
Regression 

(5-2) 
Regression 

(6-2) 
inclmod:  current  individual real income -0.00009*** -0.00003 -0.00001 0.00000 -0.00002 -0.00003
inclmod_l1:  individual real income lag 1 -0.00006** -0.00004 -0.00005 -0.00004
inclmod_l2:  individual real income lag 2 0.00000 -0.00004** 0.00000
inclmod_l3:  individual real income lag 3  -0.00006* 0.00000
inclmod_l4:  individual real income lag 4  -0.00001
disabled_l1:  disability status lag 1 2.64919*** 2.13911*** 2.15489*** 2.05400*** 1.94745***
disabled_l2:  disability status lag 2 1.07002*** 0.63556*** 0.40295 0.48777
disabled_l3:  disability status lag 3  0.60882*** 1.00316*** 0.99827***
disabled_l4:  disability status lag 4  -0.14734 -0.15834
age 0.04599*** 0.01521*** 0.01837*** 0.01735*** 0.01886*** 0.01871***
grdlev 0.01662 0.05412*** 0.05200** 0.05868** 0.06534* 0.07539**
married -0.25609* -0.06874 -0.12817 -0.12521 -0.05730 -0.11692
num -0.05327 0.01640 0.05452* 0.07702** 0.10107** 0.08068*
incpers 0.00001 -0.00001 -0.00002 -0.00004 -0.00001 0.00000
healthgood -1.06806*** -0.51654*** -0.40863*** -0.36940*** -0.46479*** -0.51807***
hlthpr -0.70509*** -0.40581*** -0.28031*** -0.26539** -0.35504** -0.33663**
alco -0.00462 -0.08069 -0.14594 -0.23114* -0.39615** -0.33880**
smokes -0.23332* -0.11458 -0.15841 -0.15226 -0.14784 -0.14413
urban -0.32757** -0.05488 0.02314 0.07688 -0.03513 -0.04253
north -0.02051 -0.16621 0.00610 -0.28927 0.12652 0.14735
centr -0.03086 0.06770 0.23655 0.16881 0.92400* 0.99908**
volga -0.02777 -0.07113 0.13956 0.07613 0.80581* 0.83887*
caucas 0.03761 0.06818 0.21384 0.21513 0.82377* 0.93360*
ural -0.00396 -0.10664 -0.13000 -0.18047 0.61610 0.72605
wsib 0.12157 -0.05740 0.00370 -0.16106 0.66955 0.65665
esib 0.04782 -0.03021 0.21954 0.23529 0.96211* 1.12800**
Number of observations 13891 9085 5737 3514 2030 2186
Likelihood Ratio 2Χ  345.93 1248.73 801.38 506.55 300.86 317.97

Probability 2Χ>  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
*** � Significant at 1%, ** � significant at 5%, * � significant at 10% 
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Table 7-2 
Risk of adult disability in Russia, 1994-2001: probit estimation results (women) 
 Regression 

(1-3) 
Regression 

(2-3) 
Regression 

(3-3) 
Regression 

(4-3) 
Regression 

(5-3) 
Regression 

(6-3) 
inclmod:  current  individual real income 0.00003 0.00004*** 0.00004** 0.00004** 0.00005** 0.00004*
inclmod_l1:  individual real income lag 1 -0.00003 -0.00005 -0.00008 -0.00007
inclmod_l2:  individual real income lag 2 -0.00003 -0.00013* -0.00023**
inclmod_l3:  individual real income lag 3  0.00000 -0.00003
inclmod_l4:  individual real income lag 4  -0.00001
disabled_l1:  disability status lag 1 2.77700*** 2.12937*** 2.22440*** 2.29907*** 2.19500***
disabled_l2:  disability status lag 2 1.36225*** 0.46880 0.42933 0.77066**
disabled_l3:  disability status lag 3  1.01619*** 0.93686** 0.81381**
disabled_l4:  disability status lag 4  0.75796* 0.60447
age 0.01656*** 0.00568 0.00752 0.00790 0.01154 0.01170
grdlev 0.07180 0.01972 0.017729 0.02410 -0.00696 -0.00864
married 0.41543*** 0.25324*** 0.35258*** 0.39603** 0.28535 0.26596
num -0.06202 -0.00566 0.02031 0.03488 0.10148 0.09659
incpers -0.00015*** -0.00011*** -0.00010* -0.00005 -0.00003 -0.00006
healthgood -1.20640*** -0.64446*** -0.65474*** -0.77338*** -0.59406*** -0.48164***
hlthpr -0.32853** -0.12820 -0.05514 -0.09847 -0.17041 -0.18084
alco -0.12040 -0.08913 -0.26170 0.02337 -0.29169 -0.27630
smokes -0.34776* -0.12943 -0.29366** -0.16027 -0.09746 -0.12805
urban -0.08239 0.02423 0.15565 0.13576 0.23050 0.05870
north -0.08522 0.01611 -0.16851 -0.36441 -0.71080 -0.64347
centr -0.50567** -0.25500 -0.35205* -0.31870 -0.52057 -0.37415
volga -0.39830 -0.19864 -0.27553 -0.53230** -0.50107 -0.30772
caucas -0.13501 -0.02051 -0.15688 -0.49185* -0.51358 -0.31444
ural -0.47931* -0.19623 -0.26200 -0.36400 -0.62029* -0.35109
wsib -0.44931 -0.26794 -0.72842** -1.10646*** -1.05370** -0.95240**
esib -0.80295* -0.47021** -0.58870** -0.98788** -0.87178* -0.70072
Number of observations 11493 8176 5409 3455 2059 2165
Likelihood Ratio 2Χ  112.37 668.52 446.23 312.58 191.77 211.25

Probability 2Χ>  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
*** � Significant at 1%, ** � significant at 5%, * � significant at 10% 
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Table 8-1 
Risk of adult disability in Russia, 1994-2001: probit estimation results (age under 35)  
 Regression 

(1-4) 
Regression 

(2-4) 
Regression 

(3-4) 
inclmod:  current  individual real income -0.00009*** -0.00008 -0.00003 
inclmod_l1:  individual real income lag 1 -0.00002 -0.00005 
inclmod_l2:  individual real income lag 2 -0.00034* 
inclmod_l3:  individual real income lag 3  
inclmod_l4:  individual real income lag 4  
disabled_l1:  disability status lag 1 3.88819*** 5.44593*** 
disabled_l2:  disability status lag 2 -0.64340 
disabled_l3:  disability status lag 3  
disabled_l4:  disability status lag 4  
age 0.02927*** 0.01786 -0.00912 
female  0.07662 0.05074 0.37296 
grdlev -0.05758* 0.03160 0.06757 
married -0.21063** 0.17444 0.67218** 
num -0.02856 0.04961 0.06792 
incpers 0.00001 0.00001 -0.00008 
healthgood -0.87391*** -1.06416*** -1.46332*** 
hlthpr -0.26867*** 0.03110 0.54131* 
alco -0.02064 -0.09462 -0.47776 
smokes -0.12162 -0.12065 -0.45561 
urban -0.11866 -0.00281 0.29457 
north 0.17304 0.60940 1.89817* 
centr -0.17167 0.32378 1.25233 
volga 0.01634 0.70585 1.64419 
caucas 0.10188 0.38076 1.61146 
ural -0.02064 0.47022 1.52499 
wsib 0.07017 0.01134 1.37782 
esib 0.19087 0.59930 2.01228* 
Number of observations 9585 5707 3130 
Likelihood Ratio 2Χ  123.39 263.09 102.95 

Probability 2Χ>  0.0000 0.0000 0.0000 

 
*** � Significant at 1%, ** � significant at 5%, * � significant at 10% 
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Table 8-2 
Risk of adult disability in Russia, 1994-2001: probit estimation results (women aged 35 to 55 and men aged 35 to 60) 
 Regression 

(1-5) 
Regression 

(2-5) 
Regression 

(3-5) 
Regression 

(4-5) 
Regression 

(5-5) 
Regression 

(6-5) 
inclmod:  current  individual real income -0.00001 0.00003** 0.00002* 0.00004** 0.00004* 0.00003*
inclmod_l1:  individual real income lag 1 -0.00008*** -0.00011*** -0.00013*** -0.00017*
inclmod_l2:  individual real income lag 2 0.00001 0.00004* -0.00001
inclmod_l3:  individual real income lag 3  -0.00008** -0.00005
inclmod_l4:  individual real income lag 4  -0.00001
disabled_l1:  disability status lag 1 2.86748*** 2.43929*** 2.67099*** 2.91723*** 2.65866***
disabled_l2:  disability status lag 2 1.23254*** 0.74379** 0.55534 0.96626***
disabled_l3:  disability status lag 3  0.57938* 1.32151** 1.10803**
disabled_l4:  disability status lag 4  -0.29145 -0.35359
age 0.06723*** 0.02105*** 0.02393*** 0.02571** 0.03971*** 0.04101***
female -0.22438 -0.17649* -0.07542 -0.20151 -0.27115 -0.27544
grdlev -0.08959** 0.00302 0.03048 0.02519 0.01179 0.02459
married -0.08792 -0.02374 0.05402 0.18678 0.05825 -0.06606
num -0.12358*** -0.02558 0.01091 0.00739 0.11270* 0.06515
incpers -0.00013*** -0.00010** -0.00009* -0.00011 -0.00008 -0.00007
healthgood -1.47619*** -0.76570*** -0.71165*** -0.82260*** -0.71183*** -0.67547***
hlthpr -0.75538*** -0.39479*** -0.33602*** -0.32870** -0.53220*** -0.40885**
alco 0.06244 -0.04891 -0.06101 -0.09358 -0.23243 -0.24412
smokes -0.17699 -0.09344 -0.18771 -0.16856 -0.23906 -0.26067
urban -0.36890*** 0.00713 0.08460 0.07447 0.13564 -0.03059
north -0.09838 -0.18888 -0.50493** -0.62301* -0.31755 -0.26873
centr -0.33909 -0.12557 -0.18743 0.00924 0.95875 1.01649*
volga -0.49880** -0.34276** -0.40972** -0.46212* 0.24384 0.46583
caucas -0.13331 0.02535 -0.13184 -0.15603 0.54745 0.82814
ural -0.19980 -0.18612 -0.36202* -0.25717 0.39858 0.66448
wsib -0.21321 -0.22763 -0.98145*** -0.92630** -0.41168 -0.14390
esib -0.69596*** -0.41774** -0.59044** -0.52913 0.23215 0.58539
Number of observations 11356 8079 5500 3593 2167 2305
Likelihood Ratio 2Χ  308.06 1051.85 637.13 371.48 204.35 240.46

Probability 2Χ>  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
*** � Significant at 1%, ** � significant at 5%, * � significant at 10% 
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Table 8-3 
Risk of adult disability in Russia, 1994-2001: probit estimation results (women older than 55 and men older than 60) 
 
 Regression 

(1-6) 
Regression 

(2-6) 
Regression 

(3-6) 
Regression 

(4-6) 
Regression 

(5-6) 
Regression 

(6-6) 
inclmod:  current  individual real income 0.00007 0.00007 0.00008 0.00007 0.00003 0.00001
inclmod_l1:  individual real income lag 1 -0.00003 0.00006 0.00003 0.00007
inclmod_l2:  individual real income lag 2 -0.00012 -0.00008 -0.00008
inclmod_l3:  individual real income lag 3  -0.00010 -0.00007
inclmod_l4:  individual real income lag 4  -0.00001
disabled_l1:  disability status lag 1 2.00860*** 1.36362*** 1.34020*** 1.13216*** 1.07095***
disabled_l2:  disability status lag 2 1.38378*** 0.56557** 0.34299 0.40653
disabled_l3:  disability status lag 3  0.99037*** 0.97447*** 0.94649***
disabled_l4:  disability status lag 4  0.55762* 0.50623*
age 0.05533*** 0.03293*** 0.04054*** 0.03892*** 0.03726*** 0.03575***
female -1.16258*** -0.36781*** -0.23675* -0.21128 -0.18340 -0.23715
grdlev 0.02045 0.01832 0.01923 0.02381 0.02607 0.02683
Married 0.01437 0.15871 0.10037 0.14011 0.15152 0.09631
Num 0.01012 0.03235 0.07552** 0.09913** 0.11639** 0.11907**
Incpers -0.00002 -0.00006 -0.00008 -0.00001 0.00000 -0.00001
healthgood -0.71657*** -0.27800*** -0.23916* -0.20734 -0.21433 -0.22800
Hlthpr -0.42613*** -0.25768** -0.05746 -0.09762 -0.14881 -0.19355
Alco -0.22306 -0.20686 -0.29950* -0.26443 -0.39473** -0.28253
Smokes -0.02312 0.01828 0.01519 0.11695 0.08604 0.12616
Urban -0.07975 -0.04276 0.02001 0.02489 -0.03332 -0.05054
North -0.29812 -0.21105 0.08084 -0.40053 -0.40796 -0.37171
Centr -0.10007 0.00944 0.14205 -0.15273 -0.28104 -0.15709
Volga -0.11320 -0.09150 0.17803 -0.14332 0.00526 0.05511
Caucas -0.19410 -0.03168 0.09166 -0.16652 -0.17589 -0.10676
Ural -0.75749** -0.30009 -0.14064 -0.40198 -0.24699 -0.21929
Wsib -0.75175* -0.13183 0.12127 -0.22108 -0.11780 -0.07399
Esib -0.37331 -0.12796 0.16365 -0.13896 -0.03202 0.12744
Number of observations 4443 3475 2516 1769 1120 1164
Likelihood Ratio 2Χ  92.92 401.63 322.15 231.54 156.14 162.14

Probability 2Χ>  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
*** � Significant at 1%, ** � significant at 5%, * � significant at 10% 
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Table 9 
Disability category annual transition probability, RLMS average 

 
 
 
 
 
 

          
 

Disability status at time t+1   

 Not 
Disabled 

Categories 
I & II 

Category 
III 

Total 

Not 
Disabled 

98.45 0.67 0.88 100 

Categories 
I & II 

23.99 59.27 16.74 100 

Category 
III 

28.62 14.33 57.05 100 

D
isab

ility 
statu

s 
at tim

e t 

Total 95.70  1.98 2.32 100 
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Table 10 
Disability category transition matrices, RLMS rounds 5-10, 1994-2001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

          
 

Round 10 (2001)   

 Not 
Disabled 

Categories 
I & II 

Category 
III 

Total 

Not 
Disabled 

94.08 0.81 1.06 95.95 

Categories 
I & II 

0.31 1.12 0.34 1.77 

Category 
III 

0.53 0.32 1.44 
 

2.29 

R
ou

n
d

 9 (2000) Total 94.92 2.25 2.84 100.01 

          
 

Round 9 (2000)  

 Not 
Disabled 

Categories 
I & II 

Category 
III 

Total 

Not 
Disabled 

94.31 0.67 0.96 95.95 

Categories 
I & II 

0.51 1.14 0.30 1.95 

Category 
III 

0.71 0.27 1.12 2.11 

R
ou

n
d

 8 (1998) Total 95.53 2.09 2.39 100.0 

          
 

Round 8 (1998)  

 Not 
Disabled 

Categories 
I & II 

Category 
III 

Total 

Not 
Disabled 

94.64 0.85 0.84 96.32 

Categories 
I & II 

0.38 1.05 0.24 1.68 

Category 
III 

0.63 0.28 1.09 2.00 

R
ou

n
d

 7 (1996) Total 95.65 2.18 2.17 100.0 
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Table 10 (continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

          
 

Round 7 (1996)  

 Not 
Disabled 

Categories 
I & II 

Category 
III 

Total 

Not 
Disabled 

95.25 0.47 0.69 96.40 

Categories 
I & II 

0.36 0.95 0.28 1.59 

Category 
III 

0.64 0.27 1.09 2.00 

R
ou

n
d

 6 (1995) Total 96.25 1.68 2.06 100.0 

          
 

Round 6 (1995)  

 Not 
Disabled 

Categories 
I & II 

Category 
III 

Total 

Not 
Disabled 

95.21 0.43 0.65 96.30 

Categories 
I & II 

0.55 0.91 0.29 1.75 

Category 
III 

0.46 0.35 1.15 1.95 
R

ou
n

d
 5 (1994) Total 96.23 1.69 2.09 100.0 
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Table 11 
Disability transition from healthy to disabled status 
Multinomial logit estimation results 
 Regression (8) Regression (9) Regression (10) Regression (11) Regression (12) Regression (13) 
Interval All sample Men Women Age under 35 Age 35 to 55(60) Age over 55(60) 
 Movement from healthy to disability Categories I & II 
Inclmod 0.000002 -0.000517*** 0.000058*** -0.000390 0.000016 -0.000068
Age 0.028069*** 0.039465*** 0.025057** 0.109272* 0.057648*** 0.057944
Female -0.532781*  0.169503 -0.440958 -1.078691**
Grdlev 0.134148** 0.190683*** 0.049544 0.660919* -0.070737 0.027100
Married -0.182824 -0.606124* 0.890934* 0.202087 -0.602414 -0.127853
Num 0.147298* 0.171199* 0.125782 0.302819* 0.056282 0.288922**
Healthgood -2.305802 -2.344503*** -2.012988*** -3.619639*** -2.624165*** -0.830723
Alco -0.021846 -0.053339 0.048380 0.403407 0.060166 -0.725706
Smokes -0.690245*** -0.664275** -0.736146 -1.281428 -0.661969** 0.104778
urban -0.316305 -0.021496 -0.580519 0.501880 -0.754055*** 1.040403
       
 Movement from healthy to disability Category III 
Inclmod -0.000005 0.000003 0.000003 -0.000034 -0.000031 0.000134***
Age 0.054995*** 0.081928*** 0.026760** -0.076791 0.047010* 0.119751***
Female -0.163359  0.799601 0.374320 -0.884828**
Grdlev 0.087553* 0.086527** 0.086392 0.205461 0.120956 0.055738
Married 0.531655** 0.349151 0.444238 1.323289 0.159872 0.857456*
Num 0.037107 0.033777 0.075095 0.068778 -0.030361 0.093195
Healthgood -1.528269*** -1.407351*** -1.642708*** -1.668657* -2.082878*** -0.926067***
Alco -0.297936 -0.235053 -0.555123 -32.014420*** -0.202915 -0.270462
Smokes -0.429828* -0.360558 -0.639613 -0.628038 -0.588053* -0.299472
urban 0.252122 -0.087930 0.815360* -0.063007 0.782879** -0.158649
       
Number of observations 17456 9150 8306 5944 8113 3399

Likelihood Ratio 2
12Χ  381.87 312.00 125.62 10376.12 252.73 77.88

Probability 2Χ>  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Pseudo R2 0.1184 0.1676 0.0877 0.1678 0.1384 0.1091
*** � Significant at 1%, ** � significant at 5%, * � significant at 10% Note: Disability status defined by main occupation. 
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Table 12 
Disability transition from severely disabled to non-disabled and partially disabled statuses 
Multinomial logit estimation results 
 Regression (14) Regression (15) Regression (16) Regression (17) Regression (18) Regression (19) 
Interval All sample Men Women Age under 35 Age 35 to 55(60) Age over 55(60) 
 Movement from Categories I & II to healthy 
Inclmod 0.000202 -0.000390 0.000306 N/A 0.000022 0.000209
Age 0.077523*** 0.106542*** 0.065821** -0.003299 -0.235494***
Female 0.984923**  0.877188 -2.002459
Grdlev 0.119352 0.120354 0.094430 0.193323 -0.332324
Married -0.205966 -0.321311 -0.245132 0.061567 0.880963
Num 0.123677 0.326294** -0.432618** -0.020299 -0.472653
Healthgood 0.711015* 0.764015 0.925954 0.472892 -2.057835***
Alco 0.011917 0.401535 -35.744840*** -0.436766 -2.228563*
Smokes -0.679221 -0.956312 -0.003309 -0.144825 4.654662***
urban -0.437342 0.095230 -0.906922* -2.467157*
       
 Movement from Categories I & II to disability Category III 
Inclmod 0.000116 0.000357 0.000266 0.001863*** 0.000103 -0.000404
Age 0.032084* 0.016128 0.095068* -0.075044 0.020040 0.074134
Female -0.263314  -2.345365 -0.516060 0.342128
Grdlev 0.193754* 0.159784 0.270951 0.550776** 0.326795* 0.000278
Married 0.156378 0.443549 -0.489011 0.521085 0.123378 1.199225
Num -0.053145 0.045655 -0.335645 -0.495845 -0.052873 -0.283939
Healthgood 0.221223 0.533477 -0.625412 -2.274635* -0.085170 0.106884
Alco -0.973621* -0.866337 -34.664540*** -2.731550 -0.952077 -0.931018
Smokes -0.022237 -0.270751 0.650159 -2.668017* 0.290171 0.956353
urban -0.026717 0.293540 -1.514259* -1.003281 -0.459917 0.008981
       
Number of observations 261 176 85 36 171 54

Likelihood Ratio 2
12Χ  38.47 33.32 3853.92 23.55 31.17

Probability 2Χ>  0.0078 0.0153 0.0000 0.2628 0.0530
Pseudo R2 0.0847 0.1139 0.2062 0.6962 0.0758 0.2998
*** � Significant at 1%, ** � significant at 5%, * � significant at 10% Note: Disability status defined by main occupation. 
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Table 13 
Disability transition from partially disabled to non-disabled and severely disabled statuses 
Multinomial logit estimation results 
 Regression (20) Regression (21) Regression (22) Regression (23) Regression (24) Regression (25) 
Interval All sample Men Women Age under 35 Age 35 to 55(60) Age over 55(60) 
 Movement from Category III to healthy 
Inclmod 0.000105 0.000025 0.000665** N/A 0.000205** -0.000009
Age 0.016138 0.019367 0.022814 -0.092321** -0.044856
Female 0.641973  1.270889 -0.427815
Grdlev -0.164954** -0.220339* -0.117707 -0.301479 -0.124748
Married -0.201270 0.641862 -0.740097 0.199294 0.176305
Num 0.284020** 0.362005** 0.354593 0.172473 0.377811**
Healthgood 0.360278 0.143781 0.862954 0.895578 0.491862
Alco 0.445641 0.069975 2.134292* 0.670768 0.241005
Smokes -0.190387 0.198303 -0.492568 -0.343367 0.461397
urban 0.800411** 0.756900* 1.150356* 0.130921 1.451206**
       
 Movement from Category III to disability Categories I & II 
Inclmod -0.000555*** -0.000448** -0.001356 N/A -0.000820*** -0.000230
Age -0.016742 -0.057194*** 0.072753** -0.110246*** -0.064211
Female -0.416519  -1.701291** 1.557784
Grdlev -0.011998 -0.108695 0.192086 0.242869 -0.098108
Married 0.254751 0.168899 0.913405 -1.051060 1.447202*
Num -0.098494 -0.115980 -0.421748 -0.207651 -0.396597
Healthgood -0.419747 -0.424027 -1.370542* -0.654463 -0.140180
Alco 0.599041 0.814348* 0.593231 1.258482** 0.703969
Smokes 0.352573 0.969781* -1.835161 1.108769 0.150017
urban 0.768494* 0.884195* 0.161187 0.690402 1.584248*
       
Number of observations 282 191 91 145 108

Likelihood Ratio 2
12Χ  43.46 34.56 58.79 49.87 38.48

Probability 2Χ>  0.0018 0.0107 0.0000 0.0002 0.0077
Pseudo R2 0.0797 0.0979 0.2274 0.1843 0.1410
*** � Significant at 1%, ** � significant at 5%, * � significant at 10% Note: Disability status defined by main occupation. 


