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Abstract: This paper addresses the relationship between poverty and the presence of a child 

with a disability in the family using longitudinal data from a secondary source. Longitudinal 

data provide additional lever to account for the possibility that substantial variation in poverty 

between respondents will be due to omitted variables, multicollinearity and past behaviour. 

Furthermore, additional information is included by creating three categories of poverty, 

namely; no poverty, moderate poverty, and severe poverty. A multinomial random effects 

model is fitted to the data. The results suggest complex interactions between observed and 

unobserved variables; that supporting a child with a disability might lead families out of 

income poverty; and the distinction between moderate and severe poverty appears to improve 

the results.  

 

INTRODUCTION 

Transition in and out of poverty or disability may be subject to the status of the economy and 

social support policies. Child disability may lead to the prevalence of poverty if a household 

were not previously in a state of poverty. Temporal dependencies due to individuals 

themselves, e.g. personality, the good feel factor, and frailty, may influence poverty 

outcomes. These and other issues relevant to household poverty when looking after a child 

with disability are discussed in earlier papers (1-3). It is not possible to address these issues 

with cross-sectional studies (4). Longitudinal data is required. In order to assess the degree to 

which explanatory variables influence poverty, an adequate statistical model must allow 

control for omitted variables, multicollinearity and past behaviour. In this paper additional 

information is introduced to account for past behaviour and temporal dependencies such as 

family adjustment after a disability (5), in order to gain additional insight in the dynamics of 

family poverty.  

Poverty is defined using three indicators measuring households’ monetary levels, households’ 

spending/saving power, and perceived consequences of the latter two i.e. hardship. For this 

analysis, instead of the usual dichotomy of ‘poverty’ vs ‘no poverty’ we distinguish between 

moderate and severe hardship. Furthermore, we investigate the multinomial poverty within a 

longitudinal statistical modelling paradigm.  

 

METHODS 

Sample 
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We undertook secondary analyses of data collected in Waves 3-7 (2001-2005) of the Families 

& Children Study (FACS) (6, 7). These data contain a wide array of variables relating to 

income poverty and other indicators of socio-economic deprivation (8). Relevant data files 

and supporting documentation for Waves 3-7 of FACS were obtained from the UK Data 

Archive.  

 

Identifying Disabled Children 

A child identified as being disabled if the informant replied in the affirmative to either of the 

following two questions: (1) ‘Does [name of child] have any long-standing illness or 

disability? By longstanding I mean anything that has troubled [name of child] over a period 

of time or that is likely to affect [child’s name] over a period of time?’; (2) ‘Has [name of 

child] been identified at school as having a Special Educational Need (SEN)?’. In addition 

the informant had to reply in the affirmative to either of the following two questions related 

to impact: (1) ‘Do/Does/Will this problem/any of these problems affect [name of child] ability 

to attend school or college regularly?’ or (2) ‘Do/Does/Will this problem/any of these cause 

you to spend more time caring for [name of child] compared with a fully-fit child of similar 

age?’  

This approach identified 10-13% of dependent children as being at risk of disability at 

any given wave, and 17-23% of families with dependent children as caring for a disabled 

child. These prevalence estimates are toward the middle of the range of prevalence rates (3-

16%) reported in previous UK studies of child disability (9, 10).  

 

Indicators of Poverty  

Three indicators related to poverty were used: income poverty (based on equivalised 

household income); hardship (based on access to assets and resources); and financial strain 

(based on the adult informants’ appraisal of the degree of financial strain experienced).  

 

Income poverty: FACS contains information from which equivalised household income 

(calculated both before and after the deduction of housing costs) can be calculated. Following 

common practice, income poverty was defined as equivalised household income before the 

deduction of housing costs falling below 60% of the national median for the reference year in 

question (11).  

For the purpose of these analyses, equivalised household income before the deduction of 

housing costs falling between 40% and 60% of the national median was classified as 

moderate income poverty, and income below 40% of the national median was classified as 

severe income poverty.  

 

Analysis 

At each wave for which data were available, each family was classified as being in 

severe/moderate/no poverty, the poverty history of each family being represented by a 

sequence of ordinal outcomes. A statistical modelling approach was adopted. In order to 

assess the degree to which explanatory variables influence poverty, an adequate statistical 

model must handle the possibility that substantial variation between respondents will be due 

to omitted variables, multicollinearity and past behaviour. Longitudinal modelling allows the 

inclusion of omitted variables by adding a family-specific random effect and past-effect 

variables. The latter variable simply the poverty status at previous wave (1, 2, 4). Models 

were fitted using the Sabre 6.0 statistical software package (http://www.sabre.lancs.ac.uk/), 

also see (4).  

The multinomial logistic random effects models were used to investigate the extent to 

which differential rates of transition could be attributed to between-group differences in 
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family demographics and socio-economic position. The general approach taken in this 

modelling was, in the first instance (Model 1, Table 1), to determine the strength and 

statistical significance of the association between child disability status and the poverty 

indicator of interest (income poverty, hardship, financial strain). Following this (Model 2, 

Table 1) we determined the strength and statistical significance of the association between 

child disability status and the poverty indicator of interest (income poverty, hardship, strain) 

once the effects of between-group differences in potential ‘confounding’ variables were taken 

into account. Both models control for the residual heterogeneity (omitted variables) by 

default. 

In the modelling, all potential explanatory variables were fitted in the model one at a time and 

their contribution to explaining the variation in data in terms of the change in deviance was 

noted. Those variables whose effect was not statistically significant were dropped. The 

variables with the largest effect were included in the model and the remaining explanatory 

variables were tested in this new model one at a time. The process of variable selection 

continued until there were no variables remaining significant at 5%.  

For the purpose of comparison, the binary logistic random effect model was also fitted to the 

data using the same variables which were selected using the multinomial logistic model. The 

full results are shown in Tables 1: model 1 and model 2 are the results from fitting the 

multinomial logistic model and model 3 and model 4 from fitting the logistic binomial 

models.  

 

RESULTS 

Two models were fitted: ‘child disability’ on its own (model 1) and after controlling for other 

socio-economic variables (model 2).  

One of the main features of the results shown in Tables 1 is that the included household 

specific variation indicating omitted variables effect (scale parameter) is highly significant 

even after controlling for socio-economic variables. A significant scale parameter provides 

strong evidence that substantial variation in data is left unexplained by the models. This result 

justifies the deployment of the adopted statistical modelling approach. This means that 

applying standard and cross-sectional methods to such dynamic processes will lead to 

erroneous results and misleading conclusions. 

 

Income poverty: ‘child disability’ is only marginally significant on its own in this model and 

its effect on income poverty appears to be in the expected direction, model 1, Table 1. The 

negative parameter estimate suggests that the presence of ‘child disability’ increases the 

likelihood of belonging to severe, or, moderate or severe income poverty. In fitting model 2, 

once the variable ‘Household-level employment status’ is controlled for, the ‘child disability’ 

variable ceased to be statistically significant. However, as the interest of the analysis centred 

on this variable, ‘child disability’ was forced into the final model of socio-economic 

variables. Model 2 in Table 1, shows the results after controlling for socio-economic factors. 

The results suggest that ‘child disability’ is now highly significant but affecting poverty in the 

opposite direction. This counter intuitive result may be due to the interaction(s) between 

‘child disability’ and one or more of social variables such as higher numbers of children, lone 

parenthood, poor state of health, and not in own home. The results in Table 1 suggest that 

after controlling for socio-economic factors there is a substantial increase, six times its 

standard error, in the effect of ‘child disability’ from -0.10 to 0.21. In other words, the 

presence of disability appears to decrease the likelihood of belonging to the severe, or, severe 

or moderate income poverty categories. The results also suggest that on average income  

http://journalofhealth.co.nz/?page_id=2507


Poverty & child disability Said Shahtahmasebi Dynamics of Human Health; 2021:8(2) 

ISSN 2382-1019 

http://journalofhealth.co.nz/?page_id=2507   ISSN 2382-1019 

Table 1 - model fitting results for MULTINOMIAL (severe/moderate/none) vs BINARY (poverty/no poverty) income poverty 

 

MULTINOMIAL BINARY 

Explanatory Variables Model 1 Model 2 Model 3 Model 4 

  p.e s.e Sig. level p.e s.e Sig. level p.e s.e Sig. level p.e s.e Sig. level 

Child disability in family   

 

0.0400     0.0000 

  

0.0030 

  

0.0000 

No 0.00 

 

  0.00     0.00 

  

0.00     

Yes 0.10 0.049   -0.21 0.047   0.16 0.054 

 

-0.25 0.052   

Household-level employment status 

   

  

 

0.0000 

     

0.0000 

Managers/professional  

   

0.00 

     

0.00 

 

  

Admin/clerical, skilled trade  

   

0.41 0.066 

    

0.43 0.070   

Process, plant operator 

   

0.93 0.081 

    

0.98 0.086   

Elementary, none 

   

1.43 0.088 

    

1.67 0.095   

Home tenure 

   

  

 

0.0000 

     

0.0000 

Outright ownership 

   

0.00 

     

0.00 

 

  

Mortgaged/bank loan 

   

-1.17 0.786 

    

-1.14 0.083   

Council housing 

   

-0.16 0.089 

    

0.09 0.096   

Private rent 

   

-0.50 0.090 

    

-0.45 0.097   

Rent free 

   

0.75 0.180 

    

0.64 0.202   

Other 

   

0.44 0.152 

    

0.46 0.167   

Lone parent 

   

  

 

0.0000 

     

0.0000 

No 

   

0.00 

     

0.00 

 

  

Yes 

   

0.51 0.051 

    

0.64 0.055   

Health (informant) 

   

  

 

0.0000 

     

0.0000 

Good 

   

 0.00 

     

0.00 

 

  

Fairly good 

   

0.17 0.043 

    

0.20 0.047   

Not good 

   

0.31 0.059 

    

0.33 0.065   

No. of dependent children 

   

  

 

0.0000 

     

0.0000 

No children 

   

0.00 

     

0.00 

 

  

1 child 

   

0.18 0.082 

    

0.20 0.089   
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2 children 

   

0.54 0.086 

    

0.77 0.093   

3 children 

   

0.95 0.097 

    

1.28 0.106   

4 or more 

   

1.46 0.119 

    

1.90 0.133   

Household level qualification 

   

  

 

0.0000 

     

0.0000 

None 

   

0.00 

     

0.00 

 

  

GCSE grade D-G and equivalent 

   

-0.38 0.087 

    

-0.43 0.095   

GCSE grade A-C and equivalent 

   

-0.62 0.072 

    

-0.66 0.078   

GCE  A -level / SCE Higher Grades  

   

-0.63 0.093 

    

-0.10 0.100   

First degree, eg BSc, BA, Bed 

   

-0.87 0.102 

    

-0.94 0.109   

Higher degree, eg MSc, PGCE, Phd 

   

-1.37 0.135 

    

-1.43 0.142   

Other academic qualifications 

   

-0.69 0.162 

    

-0.75 0.173   

IMD 2000 (quintiles)   

  

  

 

0.0020 

     

0.0001 

Q1: least deprived   

  

0.00 

     

0.00 

 

  

Q2   

  

-0.09 0.114 

    

-0.10 0.119   

Q3   

  

0.06 0.108 

    

0.08 0.114   

Q4   

  

0.12 0.105 

    

0.12 0.111   

Q4: Most deprived   

  

0.25 0.101 

    

0.28 0.106   

Missing   

  

0.11 0.100 

    

0.15 0.105   

Sex   

  

  

 

0.0080 

     

0.0080 

Male   

  

0.00 

     

0.00 

 

  

Female 

   

-0.37 0.140 

    

-0.39 0.153   

Scale parameter 2.12 0.038   1.52 0.035 

 

2.27 0.043 

 

1.62 0.038   

Deviance 41383.94 38400.78 31792.04 28338.42 
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poverty increases for those in the lower socio-economic groups e.g. those working in the non-

managerial or non-professional occupations; those without any qualifications; and lone 

parents appear to do worse than their counterparts. Those in rent free and ‘other’ 

accommodation appear to do worse than owner occupiers. Being in good health appears to 

decrease the likelihood of poverty. The gender effect is significant and suggests that females 

do better than males.  

 

DISCUSSION 

The binary model uses less information and generally tends to overestimate parameters. For 

example, in the binary models (3 & 4) of Table 1, the parameter estimates  for some 

categories of the variables ‘employment status’, ‘home tenure’, ‘lone parent’, ‘number of 

children’ and ‘qualification’ are slightly larger than those from multinomial models (1 & 2). 

In some cases, this change is statistically significant, e.g. the change in the parameter 

estimates of categories ‘elementary, none’ and ‘council housing’, from model 2 to model 4, is 

three (3) times their standard errors. Therefore, more reliance can be placed on the results 

from the Multinomial. 

The impact of ‘child disability’ on income is only marginal but in the expected direction and 

ceases to be significant after controlling for ‘household-level employment status’. Therefore, 

this variable is dropped out of the model selection process. However, ‘child disability’ was 

forced into the final model of income poverty leading to astonishing and counterintuitive 

results. 

Firstly, child disability appears highly significant in the final model. Secondly, and more 

interestingly, the results suggest a reverse effect, i.e. child disability in the family is likely to 

lead families supporting a child with a disability out of income poverty.  

As evident in the Table 1, the child disability variable is marginally significant without any 

statistical control and suggests an association with income poverty. After controlling for other 

socio-economic factors the effect of this variable is reversed. The highly significant ‘scale 

parameter’ informs us that there is substantial variation in data due to omitted variables has 

been left unexplained by the models. In addition, there is also the possibility of measurement 

errors and serial correlation due to the inclusion of subjectively measured variables and 

structural error term which may lead to counterintuitive and erroneous results (4). 

Of course, ‘child disability’ should not have featured in the final model since it was not 

significant and dropped during the variable selection process. So the results reported in Table 

1, may well be an artefact of complex interactions between observed socio-economic and 

unobserved dynamics of exogenous variables such as social and welfare policies.  

As shown in Table 1, the scale parameter is highly significant in all models suggesting a 

significant amount of variation left unexplained by the included variables. Therefore how 

socio-economic variables interact with each other as well as with the omitted variables may 

have an effect on the ‘child disability’ variable. On the other hand, income may be directly 

manipulated through the various social and health and disability benefits which may also, to 

some extent, explain the counterintuitive results for ‘child disability’ in Table 1.   

Analyses of the same data set, to be reported in the next issue of DHH, suggests any income 

increase through receiving social, health and disability benefits do not appear to have any 

bearing on hardship and financial strain.  

 

CONCLUSIONS 

The results reported in Table 1 are consistent with the variable ‘child disability’ in the family 

having an intervening effect between social variables and poverty as opposed to having a 

direct effect. The highly significant scale parameter emphasizes the importance of adopting a 

methodology which allows control for residual heterogeneity (omitted variables).  Furthermore, 
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incorporating additional information, e.g. the distinction between severe and moderate poverty, 

appears to enhance the results. 
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