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1. Preliminary Remarks: 

 
a. The goal of this study was to evaluate the effect of social workers’ interventions 

which aimed at helping disadvantaged families to meet some of their and their 
children’s basic needs in order to prevent these families from placing their children in 
social institutions. 

 
b. The data encompasses three data points per subject – prior to intervention, 

immediately after the intervention and a six months follow-up.  
 
c. The data comes in two main formats – the average of several (more than or equal to 

five) likert type scales (scores ranging between 1 and 5) and the sum of several (more 
than or equal to 5) different risk factors (the number of the risk factors ranges 
between 5 and 9). Each set of likert scales and each set of risk factors refers to a 
particular aspect of families’ capabilities of meeting their children’s needs. These 
different aspects comprise the various dependent measures in the study. These 
dependent variables are: Quality of Life, Family and Social Relationships, Behaviour in 
the Family, Physical and Mental Health, Education and Employment and Household. 
Each variable is evaluated both as an aggregate likert scale and as the sum of the risk 
factors being present in each family. Thus we have twelve dependent measures (two 
sets of six measures; the two different sets are defined on the basis of whether the 
six variables in each set are measured with likert scales or number of risk factors 
present). 

 
d. Since the dependent variables are expressed as averages of several (>= 5) likert scales 

or sums of several (>= 5) risk factors indicators they are treated as interval scales 
levels of measurement which are properly subjected to parametric statistical 
methods. 

 
e. The data comes from 227 units of measurement (families) which in turn come from 8 

different Bulgarian cities. 
 

2. Notes of caution: 
 
a. There is a large number of missing data. Moreover the data is not missing at random. 

All subjects in our data file are evaluated before the intervention; twelve subjects 
have no second and third data points; one hundred subjects have no third data point. 
Thus only 115 out of 227 (51%) subjects had all three data points. This refers only to 
the complete record of dependent measures however (i.e. we are dealing with entire 
rows missing from the dataset and not with specific points missing from certain 
dependent measures but not from others). When we take into account the missing 
points which pertain only to some of the dependent measures it happens that only 
169 subjects have the complete record for the first two data points on all deepened 
likert scale measures (after list wise deletion). The same number for the dependent 
measures assessing the number of risk factors for each family is 155. The fact that 
100 (44%) of the third data points are entirely missing from our dataset (i.e. 100 of 



our subjects lack their third data point on all dependent measures) implies that no 
firm conclusions with regard to the six months follow-up are warranted. Apart from 
that serious obstacle it appears that the remaining missing data points are randomly 
distributed between the different dependent measures and locations in which the 
study was conducted. The only exception is the measure of Education which is more 
frequently missing due to most of the children studied being below the age required 
to attend public schools. This is true for the likert scale variable but not for the 
variable evaluating the risk factors since the latter is comprised of more general 
indicators. 

 
b. The dependent measures in question were often estimated by the same social 

workers who tried to help the families in need in order to prevent them from placing 
their children in social institutions. In that sense it is conceivable that a conflict of 
interests is present in this study. In other words we see that the people making the 
evaluations had a strongly pronounced personal and financial interest of reporting 
substantial effects due to their interventions. Thus our opinion is that the results 
from the following analyses should be regarded with great caution and as preliminary 
at best. This must be the case until the evaluations in question (or similar ones) are 
made by highly trained professionals who have no financial, career or other interest 
vested in the outcome of such a study. 

 
c. The lack of an appropriate control group in this study prevents us from drawing 

causal conclusions about the effect of the intervention. Thus any significant results 
might be due to some extraneous factors unrelated to the intervention in question. 
For example it may be that some general improvement in the economic conditions in 
Bulgaria caused the observed effects which would have been the same even in the 
absence of any intervention. In that sense it would be wrong to interpret the results 
as indicating a direct causal link between the intervention and the outcome 
measures. Thus our analyses here simply test whether the differences observed are 
significant (i.e. that they can be generalized beyond the current samples) but don’t 
demonstrate that these are due to the independent variable in question. It is strongly 
recommended that future studies of this kind employ suitable control groups by 
means of which potential confounding variables can be ruled out.  

 
3.   Descriptive statistics: 
 
 Our sample consisted of 227 children in total (though not all of them had a complete 
data record as explained above). 117 (52%) were male.  
 The average age of the children (in years) was equal to 0.57 years (the standard 
deviation [s.d.] equaled 0.87). The average age of boys was equal to 0.53 years 
(s.d.=0.75). The average age of girls was equal to 0.62 (s.d.= 0.99). 
 The average age of children’s mothers was equal to 26.52 years (s.d.= 7.14) at the 
time of the intervention. The average age at which the mothers gave birth was equal to 
25.48 (s.d.=7.81). 
 We see that although our sample is balanced in terms of gender it is not in terms of 
age (i.e. girls are a bit older than boys). Demographic variables (i.e. children’s and 



mothers’ ages, gender) were entered into our statistical analyses in order to check 
whether these moderated in some way the effect of the intervention in question. 

 
4. Analyses: 
 
- Quality of Life, Likert Scale. In the case of the analysis of our fist dependent measure 

we’ll be more thorough since the subsequent analyses are more or less analogical to this one 
and most of the remarks concerning this particular measure are directly applicable to the 
other ones unless explicitly stated otherwise.  
 This dependent measure was expressed as the average of 5 likert scales (the number 
and meaning of the scales used to measure each variable are presented in the descriptive 
section of the final report). We modeled it within the framework of linear mixed models by 
specifying an unstructured error covariance matrix for each individual subject (family). This 
framework is particularly suitable for our data for it allows us to explore different types of 
error covariance matrices as well as to capture the nested nature of our data (i.e. families 
are nested within cities while three repeated measures are nested within families). As 
always our first data point represented the state of the family before the intervention, the 
second referred to the state immediately after the intervention and the third described the 
same outcome six months after the intervention had finished. These three periods of 
evaluation comprised our independent variable which was modeled as a discrete factor 
(rather than as a continuous covariate). 

The missing data issue outlined above suggests that any conclusions about the third 
period of evaluation are tentative at best.  
 In order to specify our model correctly we experimented with several different error 
covariance matrices and selected the one which minimized the information criteria (e.g. AIC, 
BIC, etc.). In our case the unstructured error covariance matrix proved to fit the data best.  
 Additionally we introduced a random factor which referred to the municipal area 
which the data from any particular subject came from. Since different NGOs operated within 
different areas this factor can be thought of as exploring the effect of each NGO on the 
dependent variable. Both random intercepts (i.e. initial levels) and random slopes (i.e. rates 
of change due to intervention) were specified as random parameters free to vary from area 
to area (or from NGO to NGO). As is shown below the inclusion of these random parameters 
substantially improved our model fit indicating that families from different areas had 
different initial levels of Quality of Life and that interventions from different NGOs obtained 
different results in terms of increasing the well being of the families under their 
guardianship. 
 Figure 1 on the next page presents the information criteria from three analyses: the 
first analysis models the relationship between the independent variable and the dependent 
measure by specifying a first order autoregressive error covariance matrix, the second uses 
an unstructured error covariance matrix, and the third uses both an unstructured error 
covariance matrix and a random factor (location) which specifies different intercepts (initial 
values) and slopes (increments in Quality of Life due to intervention) for the different 
regions (and NGOs respectively). 
 It is easily seen that the unstructured error covariance matrix combined with the 
random effects provides the best fit (i.e. the lowest information criteria) to the data. Based 
on these specifications we examined the significance of our independent variable whose 
levels are comprised of our three periods of evaluation – before the intervention, 



immediately after the intervention and six months after the end of the intervention. The 
estimated marginal means from our final model are presented in table 1 below. It appears 
that there is a noticeable difference between the initial level of quality of life and its level 
immediately after the intervention. The same difference holds for the first and the third 
levels of measurement, however it appears that the difference between the second and the 
third levels is negligible (but see the missing data section above). These observations are 
supported by the analysis: our independent variable proves highly significant – F(2, 
10.797)=25.186, p=0.000. The subsequent post-hoc comparisons (with SIDAK adjustments 
employed) revealed that there is a significant difference between the first and the second 
measurements (p=0.000) and between the first and the third measurement (p=0.000). 
However there was no significant difference between the second and the third 
measurement (p=0.967).  

Thus it appears that that the intervention significantly improved the families’ living 
conditions with this improvement persisting after six months (but see our second and third 
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-2 Restricted Log 

Likelihood 
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Figure 1. The information Criteria from the three analyses: first order autoregressive 
error covariance (left), unstructured error covariance (middle) and unstructured error 

covariance with random effects (right). 
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Table 1. The estimated marginal means of our three conditions. Standard errors for each 
mean as well as confidence intervals are also presented. 

 
notes of caution).  

 Additionally we checked whether other variables influenced our dependent measure 
either by themselves or by interacting with our primary independent factor. These variables 
included the age of the child at the onset of the intervention (fixed covariate), the gender of 
the child (fixed covariate), the age of the mother at the onset of the intervention (fixed 
covariate) and the age difference between the mother and the child (fixed covariate). None 
of these appeared to exert any significant influence on our dependent variable either by 
themselves or through an interaction with our period of measurement (all ps>0.1).  

 We return to the investigation of the random effects explained above. Below is 
presented a graph of the temporal dynamics in the Quality of Life variable due to the 
interventions in the different cities. 

It is easy to see that different cities show different dynamics. For example the city of 
Pernik starts from a comparatively low initial level of Quality of Life but achieves remarkable 
improvement. On the contrary, the city of tyrgovishte shows relatively little gain from the 
intervention. 

 In the interest of brevity for the analyses to follow only the final (i.e. the best fitting) 
model will be discussed and the additional demographic variables will be discussed only if 
some of them reach significance. The methods and steps of the analyses will be the same as 
the ones just outlined unless explicitly stated otherwise. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 3,130 ,183 10,963 2,727 3,533 

2 3,981 ,178 9,882 3,583 4,379 

3 4,038 ,179 10,111 3,639 4,437 
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Figure 2. The outcomes of the Quality of Life variable in the different cities (raw means) 

during the three measurement periods (1=before the intervention, 2=immediately after the 
end of the intervention, 3=six months following the end of the intervention). The different 

cities are presented in different colours. 
 

  
-Family and Social Relationships, Likert Scale. In that analysis we ended up with a model 

very similar to our previous case. The only difference was that here it appeared unnecessary 
to include a random slope varying between different cities in the final model. Thus our final 
model suggested that families residing in different cities improved in similar rates after the 
intervention in question (in contrast with our previous dependent measure). The random 
intercept was again included in the model (i.e. the different cities began the study with 
noticeable differences regarding the initial values of the Family and Social Relationships in 
question). 

Below are presented the means for the three periods: 
We again observe the same trend – a noticeable rise in the values of our measure 

appears after the intervention point (see our third note of caution though). 
The statistical analysis confirms this trend – the effect of the independent variable is 
 
 

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 3,800 ,169 8,632 3,415 4,184 

2 4,326 ,159 6,806 3,947 4,705 

3 4,400 ,160 6,882 4,021 4,779 

 
Table 2. The estimated marginal means of our three conditions. Standard errors for each 

mean as well as confidence intervals are also presented. 
 

highly significant, F(2, 175.583)=57.185, p=0.000. The subsequent post-hoc comparisons 
(with SIDAK adjustments employed) revealed that there is a significant difference between 
all three conditions (all ps<0.05). Thus it appears that in this case the intervention produced 
a significant improvement in the psychological climate in the families which not only 
persisted but increased during the six months period following the intervention (but see our 
notes of caution)1. None of the other demographic variables produced any significant effects 
on the dependent measure nor did they interact with the primary independent factor.  

                                                 
1
 It can be seen though that the difference between the second and the third points is very small (i.e. the effect 

size is negligible). This results in the fact that the significance of that comparison is not robust with respect to the 

model employed. Our final model indeed produced a significant result (p=0.032) but the significance 

disappeared if we entered a random slope to the model (i.e. if we allowed the different cities to retain their own 

distinct growth rates as was the case with our previous analysis concerning the Quality of Life measure) – 

p=0.772. In the current case it seemed that the inclusion of the random slope term wasn’t justified either on the 

basis of the information criteria reduction or on the Wald test (Z=0.865, p=0.139). It should be stressed however 



 
 - Behaviour, Likert Scale. For that variable (it assesses the presence of violent, 
aggressive and inappropriate behaviour within a family) we adopted exactly the same model 
as the one employed for the previous analysis (Family and Social Relationships) which 
included an unstructured error covariance matrix and random intercepts for the different 
cities. This decision was based (as always) on the information criteria. The estimated 
marginal means are presented in table 3. The statistical analysis revealed a significant main 
effect of our independent variable – F(2, 144. 465)=21.493, p=0.000. The pairwise 
comparisons (with SIDAK adjustments employed) revealed significant differences between 
all three periods of measurement (all ps<0.05)2. Again the interpretation is that the 
intervention produced a significant improvement in the variable in question which increased 
during the six months period following the intervention (see our notes of caution above). 
None of the other demographic variables produced any significant effects on the dependent 
measure nor did they interact with the primary independent factor.  
 
 

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 4,395 ,128 6,979 4,091 4,698 

2 4,592 ,126 6,492 4,289 4,895 

3 4,638 ,125 6,273 4,335 4,941 

 
Table 3. The estimated marginal means of our three conditions. Standard errors for each 

mean as well as confidence intervals are also presented. 
 
- Physical and Mental Health, Likert Scale. The final model for that analysis included both 
random intercepts and random slopes for each city. The estimated marginal means are given 
in table 4: 
 
 
 
 
 
 

                                                                                                                                                         
that obviously this effect is unstable. This coupled with the fact that the majority of our missing data comes from 

the third period of estimation (see our second note of caution) suggests that it would be best if the difference 

between the second and the third periods is left as an open issue. The results concerning the main effect as well 

as the comparisons between the first and the second and between the fist and the third periods were virtually the 

same regardless of which model was employed (i.e. those proved robust with respect to the different models 

which renders them more reliable than the comparison between the second and the third period of estimation). 
2
 Again the comparison between the second and the third period of measurement was the only effect which was 

not robust with respect to the model specifications, i.e. the effect was significant within our final model 

(p=0.018) but this changed drastically if random slopes were included in the model (p=0.507). Neither the 

information criteria nor the Wald test indicated that random slopes were present in that case (Z=0.516) but 

nevertheless we again urge the reader to interpret this effect very carefully (see also our second note of caution).  



Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 3,489 ,179 10,231 3,092 3,887 

2 4,063 ,178 9,914 3,667 4,459 

3 4,126 ,179 10,280 3,728 4,524 

 
Table 4. The estimated marginal means of our three conditions. Standard errors for each 

mean as well as confidence intervals are also presented. 
 

 The statistical analysis yielded a significant effect – F(2, 14.002)=14.026, p=0.000. The 
pairwise comparisons (SIDAK) revealed a significant difference between the first and the 
second measurement (p=0.002) as well as between the first and the third measurement 
(p=0.001). There was no evidence for a difference between the second and the third 
measurement (p=0.953). Thus the results for this outcome measure mirror exactly the 
results for Quality of Life scale. The interpretation is also the same. No demographic 
variables influenced significantly this dependent measure nor did any of them moderate the 
effect of our primary independent measure. 

 The fact that the model with random slopes fitted our data best suggests that 
different cities experienced different growth rates (i.e. the intervention varied in its effect 
within different cities). Figure 3 below shows the raw means for the different cities with 
respect to the three points of measurement: 
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Figure 3. The outcomes of the Physical and Mental Health variable in the different cities 
(raw means) during the three measurement periods (1=before the intervention, 

2=immediately after the end of the intervention, 3=six months following the end of the 
intervention). The different cities are presented in different colours. 

 
 We indeed see that different cities show different trajectories as well as different 
initial values. What is more interesting however is the fact that these trajectories look quite 
similar to the ones presented in figure 2 (the trajectories with respect to the Quality of Life 
variable). There might be different explanations for this fact, for example it may be that the 
different regions experience some stable demographic, ethnic, cultural, economic, etc. 
conditions which influence the degree to which the intervention in question yields the 
desired result. Another possible explanation is that the different NGOs operating within the 
investigated areas vary with respect the competence of their employees. Moreover it 
appears that this effect is present with respect to some dependent measures (i.e. Physical 
and mental health and Quality of Life) but not for others. Many different explanations (or 
combinations of such) are possible and further studies will be needed to address these 
hypotheses.  

 
- Education, Likert Scale. We didn’t subject this variable to statistical analyses because 

only 28 (12.3%) subjects were evaluated on the measure. Moreover not all of these had a 
complete data record. This amount of missing data renders any further analyses and 
conclusions inappropriate. This problem is more or less avoided with the same variable 
when it is measured by the number of risk factors present during the three periods so we 
will refrain from further discussion until the section dealing with it. 

 
-Employment and Household, Likert Scale. The final model for that analysis included 

both random intercepts and random slopes for each city. The estimated marginal means are 
given in table 5: 
 
 

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 2,360 ,170 8,431 1,971 2,748 

2 3,123 ,171 8,612 2,734 3,513 

3 3,270 ,174 9,133 2,878 3,661 

 
Table 5. The estimated marginal means of our three conditions. Standard errors for each 

mean as well as confidence intervals are also presented. 

 
 The statistical analysis yielded a significant effect – F(2, 11.730)=48.297, p=0.000. The 
pairwise comparisons (SIDAK) revealed a significant difference between the first and the 
second measurement (p=0.000) as well as between the first and the third measurement 
(p=0.000). There was no evidence for a difference between the second and the third 
measurement (p=0.338). Thus the results for this outcome measure mirror exactly the 



results for Quality of Life and Physical and mental Health scales. The interpretation is also 
the same – there is evidence that the intervention was associated with significant increase 
on the dependent measure and this effect didn’t vanish during the six months follow up (see 
our notes of caution though). No demographic variables influenced significantly the degree 
of employment nor did any of them moderate the effect of our primary independent 
measure (period of evaluation) – all ps>01. The fact that the model with random slopes 
fitted our data best suggests that different cities experienced different growth rates. These 
are shown below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. The outcomes of the Employment and Household variable in the different cities 
(raw means) during the three measurement periods (1=before the intervention, 

2=immediately after the end of the intervention, 3=six months following the end of the 
intervention). The different cities are presented in different colours. 

 
This time the pattern of trajectories doesn’t look so similar to the previous one although 

some notable similarities are present.  
 
Before we proceed with the analyses of the variables measuring the number of risk 

factors we should mention that the approach taken so far which analyzes each variable 
individually has two major shortcomings, namely that analyzing many different variables 
consecutively inflates the probability of type 2 error and that it entirely ignores the 
correlations between the dependent measures. In order to address these issues we 
conducted another analysis which handles all dependent variables simultaneously and 
testing whether they as a whole are significantly related to the independent factor (period of 
measurement) in question. One such analysis is called Doubly Repeated Measures3. This 

                                                 
3
 Technically speaking this analysis tests whether the centroid vectors which reside in a multidimensional space 

spanned by the dependent measures and which are defined by the means for the different times (two in our case) 

of measurement coincide or not. 
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analysis has its own shortcomings the most important of which (in our particular case) is that 
it is much less flexible (e.g. it assumes multivariate compound symmetry covariance 
structure in contrast to our previous analyses which postulated unstructured covariance 
matrices). Thus these two types of analyses should be regarded as complementary to each 
other. Due to the missing data issue outlined at the beginning we ignored the third period of 
measurement for this analysis since its inclusions would have greatly reduced our degrees of 
freedom due to listwise deletion. The results from the Doubly Repeated Measures thus 
explores only the immediate effect of the intervention on the whole set of our dependent 
measures.  

The results from the analysis were significant Wilks’ Labda (5, 164)=0.371, p=0.000. The 
combined effect size (partial eta squared) was equal to 0.629. Thus it appears that we have 
another piece of evidence that suggests that the studied intervention as a whole exerted 
significant effect on the set of dependent variables (see our notes of caution). Moreover it 
appears that the immediate effect of the intervention is actually quite large. None of the 
demographic variables showed significant effects, nor did they interact with the primary 
independent variable. 

The univariate tests following the general test outlined above showed that the 
independent factor exerted significant influence on all dependent measures (all ps<0.001). 
The individual measures of effect size (i.e. the effect sizes calculated for each dependent 
measure individually) ranged from 0.149 to 0.506. Table 6 below lists those: 

 
 

Measure Effect Size (partial ή2) 

Quality of Life 0.484 

Family and Social Relationships 0.356 

Behaviour 0.149 

Physical and mental Health 0.440 

Employment and Household 0.506 

 
Table 6. Measures of effect sizes for the different dependent measures (likert scales). 

Larger values indicate stronger effects of the intervention on the particular variable.  
 

We see that it appears that the intervention exerted considerably smaller effect on the 
Behaviour variable while the other effect sizes were quite similar to each other and 
noticeably larger than the effect on the Behavior variable. This probably should come as no 
surprise. The Behaviour variable measures stable behavioral patterns which are unlikely to 
change drastically overnight regardless of any individual intervention. The other variables 
(with the exception of Family and Social relationships) measure more or less the socio-
economic level of adaptation which is easier to influence directly by material (e.g. financial) 
and social (e.g. directing subjects to courses teaching professional skills) means.  

In order not to remain on a purely speculative level we tested the above suggestions by 
means of a factor analytical procedure. More specifically we factor analyzed both the 
measurements taken prior to the intervention and those obtained immediately after it 
separately. We used a principal axis factoring procedure with a promax oblique rotation 
(kappa=4). Before the factor analyses however we tested the number of factors by means of 



a parallel analysis procedure. In both cases the parallel analysis indicated that there were 
two significant factors to be retained. With the data prior to the intervention the first factor 
accounted for 42% of the total variance and the second explained 11%; the correlation 
between the two factors was equal to 0.53. For the data immediately after the intervention 
the first factor explained 51% and the second 10% of the total variance; the correlation 
between the two factors equaled 0.624. Table 7 below shows the factor loadings (from the 
pattern matrices) for the two analyses: 

           
 
 
 
 

 
 
 
 
 
 
 
 
 

  
 

       
Table 7. Factor loadings for the first (left panel) and second (right panel) periods of 

evaluation. Loadings smaller than 0.3 are not shown. 
 

We see that the first factor defines the variables conceived as indicators of the socio-
economic level of adaptation while the second defines the variables measuring more stable 
psychological patterns. The first and the second measurements show virtually the same 
factor structure. We expected that Physical and Mental Health variable would show a 
complex structure loading on both factors but strangely enough it loaded substantially only 
on the first factor. This however may be due to some random sample fluctuations and/or 
some specifics in the way the different types of scales (i.e. the likert scales and the number 
of risk factor scales) were formed since as we shall see the situation reversed (i.e. that 
variable loaded on the psychological factor) when we factor analyzed the variables 
measured as number of risk factors. Referring back to table 6 we see that all effect sizes 
associated with the first factor are larger than the ones associated with the variables loading 
on the second factor as predicted. In other words although it appears that the intervention 
influenced all variables significantly, the degree of influence was considerably larger for the 
variables reflecting the socio-economic level of adaptation than for the variables measuring 
stable psychological constructs which underlie social behaviour and relationships within the 
family.  

                                                 
4
 These correlations are substantial and suggest that the factors themselves may be factor analyzed in order to 

obtain one second order factor which might be interpreted as something like General Well Being. For the present 

purposes however it is enough to state that the variables appear to relate to two primary factors and to try to 

explain the differences between them. 

Pattern Matrix 

  Factor 

  1 2 

Quality of Life ,764  

Family and Social 

Relationships 
 ,501 

Behaviour  ,887 

Physical and Mental 

health 
,504  

Employment and 

Household 
,754  

Pattern Matrix 

 Factor 

 1 2 

Quality of Life ,912  

Family and Social 

Relationships 
 ,590 

Behaviour  ,814 

Physical and Mental 

health 
,660  

Employment and 

Household 
,753  



The conceptualization of our variables as belonging to two distinct (albeit correlated) 
clusters bears other consequences as well. First it is easily seen that only the variables 
belonging to the first cluster (factor) necessitate the inclusions of random slopes in our 
models, i.e. these are the dependent variables which improve in different rates across the 
different cities. This is true for all variables loading on the first factor. One possible 
explanation is that the organizations operating in the different areas possessed (or were 
willing to spend) different amounts of material resources in order to improve the families’ 
economic situations and thus the interventions had different effects in the different areas of 
measurement. On the other hand the psychological variables (Behaviour and Family 
Relationships) seem to be influenced equally in the different cities. This may be due to the 
fact that the families in question were influenced on these measures simply by the feeling of 
attention and interest in their problems conveyed by the social workers (something similar 
to the Hawthorne effect). Of course this effect is limited in size since an intervention of this 
kind is hardly able to modify deeply ingrained personality characteristics, hence the smaller 
effect sizes on these measures5. This hypothesis needs further empirical evaluation however 
since the data at hand prevents us from drawing any causal inferences regarding the impact 
of the intervention on the different measures of well being. 

In summary it appears that our independent variable correlates significantly with all 
dependent measures. All dependent measures show significant increase in well being 
following the intervention with the effect sizes being larger for the variables loading on the 
socio-economic factor. None of the variables show any evidence for a decrease in well being 
six months after the intervention so it appears that the effects are relatively persistent (see 
our notes of caution regarding the missing data problem with the third data point). The two 
variables loading on the psychological factor show a continuing increase during the six 
months period but the effects are small, non robust, and (possibly) subject to some self 
selection bias or other type of confounding since 100 families didn’t complete the study and 
in that sense this issue requires further investigation. As a whole it appears that the 
intervention in question reliably increased well being on all likert scale measures which were 
investigated (see our note of caution regarding the absence of a control group though).  

                                                 
5
 There is however some counterevidence to this hypothesis: The psychological variables are the only ones 

which demonstrate significant differences between the second and the third (follow up) periods of measurement. 

Thus it appears that at least some minor behavioural modifications have occurred in addition to the proposed 

Hawthorne like effect mentioned above. In contrast none of the socio-economic variables showed any evidence 

of a significant difference between the levels immediately after the intervention and six months later, thus there 

is another notable difference in the patterns characteristic to the two distinct factors. This observation makes 

intuitive sense because the economic aspects of the intervention are obviously not supposed to increase their 

effect once the intervention is withheld (especially within the very harsh economic conditions present in Bulgaria 

at this moment, i.e. the intervention can help with some pressing and urgent needs and can provide professional 

training and/or job opportunities which can have sustained effects but can hardly lead to a self perpetuating 

rising in the standard of living since the families in question are parts of a larger economic reality within which 

the intervention is only a small fraction of the factors determining the general economic outcome). On the other 

hand even slight behaviour modifications can increase with time if they become part of a positive feedback 

system. The formation of such a system is more probable with respect to the psychological variables than for the 

socio-economic ones since the psychological system can be regarded as more closed than the social and 

economic ones thereby allowing the intervention to initiate some changes which are not subjected to as many 

external influences and are thus capable of increasing over time via the positive feedback loop hypothesized 

above. All this however remains at a purely speculative level because of the large number of missing data for the 

third period of measurement, the small and non robust effect sizes with respect to the differences between the 

second and the third data points, and (probably most importantly) because of the lack of a relevant control group. 

For these reasons the differences between the second and the third data points won’t be discussed further with 

respect to the likert scale variables. 



Next we proceed with the investigation of the dependent variables measured by the 
number of risk factors present in a family before, immediately after and six months after the 
intervention. Our primary independent variable (period of evaluation) and its three levels 
(before, after, six months later) remain the same. The analyses are again based on the linear 
mixed models methodology. 

 
- Quality of Life, Number of Risk Factors. The model applied here differed from the 

one applied for the Quality of Life variable measured by likert scales. First, based on the 
information criteria and the Wald Z test (p=0.544) the model didn’t include a random slope 
term (it included a random intercept term as all other models so far). Second, our analysis 
showed a significant influence of the Age of Mothers (at the time of the intervention) on the 
dependent measure. The estimated marginal mans are given below: 

 
 

 
 

 
 

 
 
 

a. Covariates appearing in the model are evaluated at the following values:  
age of mothers = 26.5719. 

 

Table 8. The estimated marginal means of our three conditions. Standard errors for each 
mean as well as confidence intervals are also presented.  

 

 It seems that the number of risks factors concerning quality of life diminishes 
immediately after the intervention (but not necessarily because of the intervention, see our 
third note of caution) and retains the same level six months later. Our statistical analyses 
demonstrate that this is indeed the case: The main effect is significant – F(2, 
153.159)=82.288, p=0.000. Multiple comparisons (SIDAK) revealed significant differences 
between the first and the second period of measurement (p=0.000) and between the first 
and the third period of measurement (p=0.000). There was no indication for a reliable 
difference between the second and the third period (p=0.848).  
 As we said there was another significant effect with respect to Quality of Life: the age 
of mothers at the time of the intervention (a fixed covariate) was significantly related to the 
outcome measure – F(1, 208.491)=15.158, p=0.000. The regression estimate for that effect 
was equal to 0.06. The fact that this estimate comes with a positive sign means that (all else 
being equal) the number of risk factors with respect to quality of life increase as the age of 
the mothers increases, i.e. older mothers seem to provide riskier environments for their 
children. Said in yet another way this means that for each additional year for a mother the 
number of risk factors with respect to quality of life increases with 0.06 units. This result 
seems a bit counterintuitive since the popular opinion is that younger mothers (i.e. below 
the age of 16) are less capable of taking proper care of their children. It is reasonable 
however not to jump to conclusions since so far Age of Mothers didn’t seem to correlate 
significantly with any outcome measure and this result may easily be due to the large 

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 4,037
a
 ,311 8,731 3,329 4,744 

2 2,558
a
 ,302 7,767 1,857 3,258 

3 2,525
a
 ,305 8,041 1,823 3,226 



number of significance tests conducted so far, a state of affairs increasing the probability of 
rejecting a true null hypothesis. Perhaps it would be best to compare the present result to 
the results from an aggregate analysis (e.g. doubly repeated measures) before we reach a 
final conclusion. 
 
 -Family and Social Relationships, Number of Risk factors. In that case we ended up 
with a model including both a random intercept and a random slope term (contrast this with 
the fact that the model applied for the same variable measured by a likert scale didn’t 
require a random slope term). No demographic variables correlated significantly with the 
outcome measure nor did they interact with the primary independent variable. The 
estimated marginal means are given below: 
 

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 2,172 ,263 12,596 1,601 2,742 

2 1,134 ,255 11,134 ,574 1,695 

3 1,055 ,256 11,345 ,493 1,617 

 
Table 9. The estimated marginal means of our three conditions. Standard errors for each 

mean as well as confidence intervals are also presented.  
 
 Again it seems that the intervention correlated with a reduced the number of risks 
with respect to familial and social relationships and this effect persisted for six months at 
least. The main effect was significant – F(2, 10.799)=15.252, p=0.001. The multiple 
comparisons (SIDAK) revealed a significant difference between the first and the second 
period (p=0.002) and between the first and the third period (p=0.001). The difference 
between the second and the third period wasn’t significant (p=0.976). 
 The figure on the next page shows the rates of decrease of the number of risk factors 
for the different cities. Since the intervention is supposed to go together with a reduction in 
the number of risk factors this figure looks different from the previous ones. Despite this fact 
however it can easily be seen that the growth patterns presented here are similar to some of 
the previous ones, i.e. it appears that similar cities were associated with faster growth rates 
with respect to many of the variables studied. 
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Figure 5. The outcomes of the Family and Social Relationships variable in the different 
cities (raw means) during the three measurement periods (1=before the intervention, 

2=immediately after the end of the intervention, 3=six months following the end of the 
intervention). The different cities are presented in different colours. 

 
- Behaviour, Number of Risk Factors. The model adopted here was the same as the one 

used for the corresponding likert scale variable, it included only a random intercept term 
and an unstructured covariance matrix. The estimated marginal means are given in table 10: 
 
 

 
 
 
 
 
 
 
 
 

 
Table 10. The estimated marginal means of our three conditions. Standard errors for 

each mean as well as confidence intervals are also presented.  
 
 The statistical analysis confirm the significant reduction in the number of risk factors  
After the intervention – F(2, 152.351)=20.458, p=0.000. The post hoc comparisons (SIDAK) 
show a significant difference between the first and the second measurement (p=0.000) as 
well as between the first and the third measurement (p=0.000). No significant difference 
was found between the second and the third condition (p=0.134). Thus it seems that our 

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 1,229 ,217 7,240 ,720 1,739 

2 ,824 ,212 6,521 ,315 1,333 

3 ,723 ,215 6,874 ,213 1,233 



intervention significantly reduced the number of risk factors and this effect persisted during 
the six months follow up (but see our notes of caution). None of the demographic variables 
showed significant effects on the dependent measure, nor did they interact with the primary 
factor.  
  
 - Physical and Mental Health, Number of Risk Factors. This model included both a 
random intercept and a random slope term. An unstructured error covariance matrix was 
used to model the repeated measurements. No demographic variables exerted significant 
influence on the dependent measure nor did they interact with Period of measurement. The 
estimated marginal means are given in table 11: 
 
 

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 1,524 ,237 11,972 1,007 2,041 

2 ,667 ,233 11,168 ,155 1,179 

3 ,589 ,231 10,806 ,079 1,099 

 
Table 11. The estimated marginal means of our three conditions. Standard errors for 

each mean as well as confidence intervals are also presented.  
 
 Again we see that the intervention is associated with an immediate decrease in the 
number of factors threatening children’s mental and physical well being and this effect 
seems to persist during the follow up period (see our notes of caution). The statistical 
analysis shows a significant main effect – F(2, 12.920)=11.959, p=0.001. The multiple 
comparisons (SIDAK) reveal significant differences between the first and the second period 
of measurement (p=0.004) and between the first and the third period of measurement 
(p=0.002). The difference between the second and the third period wasn’t significant 
(p=0.975).  
 Figure 6 below shows the growth rates for the different areas: 
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Figure 6. The outcomes of the Physical and Mental health variable in the different cities 
(raw means) during the three measurement periods (1=before the intervention, 

2=immediately after the end of the intervention, 3=six months following the end of the 
intervention). The different cities are presented in different colours. 

 
 We see that different cities improve with different rates as our statistical model 
indicated with some cities showing substantial decrease in the number of risk factors (e.g. 
Pernik, Ruse, Montana, Sofia) while others seem to be less affected by the intervention (e.g. 
Targovishte, Plovdiv). Additionally, the trend remains obscure with respect to cities like 
Gabrovo (and possibly Pazardzhik) due to an obvious floor effect. 
 
 -Education, Number of Risk Factors. In this case only the random intercept term 
decreased the information criteria. The random slope term was rendered unnecessary both 
by the information criteria and by the Wald Z test (p=0.399). None of the demographic 
variables correlated significantly with the dependent measure nor did they interact with our 
primary factor (period of estimation). The estimated marginal means are given below: 
 
 

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 1,349 ,195 6,992 ,887 1,811 

2 1,245 ,194 6,846 ,784 1,707 

3 1,224 ,194 6,754 ,763 1,685 

 
Table 12. The estimated marginal means of our three conditions. Standard errors for 

each mean as well as confidence intervals are also presented.  
 
 The trend is similar to the previous ones – the intervention appears to correlate with 
a decreased number of risk factors with this effect persisting six months later. The effect size 
(as we shall see shortly) however appears to be much smaller than for other variables. The 
main effect is significant – F(2, 149.593)=5.675, p=0.004. The multiple comparisons (SIDAK) 
reveal significant differences between the first and the second period of measurement 
(p=0.015) and between the first and the third period of measurement (p=0.004). The 
difference between the second and the third period wasn’t significant (p=0.270).  
 We see that the intervention is associated with an immediate decrease in the 
number of risk factors concerning children’s education and this effect seems to persist 
during the follow up period (see our notes of caution). 
 
 -Employment and Household Number of Risk Factors. This model included both a 
random intercept and a random slope term. An unstructured error covariance matrix was 
used to model the repeated measurements. No demographic variables exerted significant 
influence on the dependent measure nor did they interact with Period of measurement. The 



Age of Mothers variable was marginally significant – F(1, 207.199)=3.542, p=0.061. As was 
the case with Quality of Life variable the sign of the regression coefficient was positive 
(b=0.02) indicating that older mothers provided less secure environment for their children. 
We left this effect in the model although it didn’t reach the conventional level of significance 
because it was quite close to it and it corroborated the findings present in the Quality of Life 
scale. The main effect of the primary independent variable as well as the multiple 
comparisons between its three levels were virtually unaffected by the presence/absence of 
the effect due to the Age of Mothers variable in the model. The estimated marginal means 
are given in table 13: 

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 2,996
a
 ,272 9,489 2,386 3,606 

2 1,664
a
 ,269 9,119 1,056 2,271 

3 1,544
a
 ,272 9,483 ,934 2,154 

a. Covariates appearing in the model are evaluated at the following values:  
age of mothers = 26.5719. 

 
Table 13. The estimated marginal means of our three conditions. Standard errors for 

each mean as well as confidence intervals are also presented.  
 
 This trend is again similar to the previous ones – the intervention appears to 
correlate with a decreased number of risk factors with this effect persisting six months later. 
This observation is supported by our statistical analyses: the main effect is significant – F(2, 
12.633)=42.222, p=0.000. The multiple comparisons (SIDAK) reveal significant differences 
between the first and the second period of measurement (p=0.000) and between the first 
and the third period of measurement (p=0.000). The difference between the second and the 
third period wasn’t significant (p=0.855).  
 We see that the intervention is associated with an immediate decrease in the 
number of risk factors concerning families’ employment and this effect doesn’t vanish during 
the follow up period (see our notes of caution). 
 Figure 7 shows the growth trajectories for the different cities: 
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Figure 7. The outcomes of the Physical and Mental health variable in the different cities 
(raw means) during the three measurement periods (1=before the intervention, 

2=immediately after the end of the intervention, 3=six months following the end of the 
intervention). The different cities are presented in different colours. 

 
 We applied the Doubly Repeated Measures analysis again in order to test whether 
our independent measure influenced the dependent variables as a whole. We again used 
only the data from our first two data points (prior to the intervention and immediately after 
it) because of the missing data issue. The results were similar to the previous case, i.e. it 
appeared that our independent variable correlated significantly with the dependent 
measures as a whole – Wilks’ Labda (6, 146)=0.346, p=0.000. The overall effect size was 
substantial – partial eta squared=0.654. The results are quite similar to the ones obtained for 
the likert scale variables and so is their interpretation. In addition to our primary factor the 
Age of Mothers also appeared to correlate significantly with our dependent measures as a 
whole - Wilks’ Labda (6, 146)=0.899, p=0.015. The effect size of Age of Mothers was 
considerably lower - partial eta squared=0.101 which is not surprising since as we already 
saw it correlated significantly (or partially significantly) with only two of our dependent 
measures. None of the other demographic variables demonstrated any significant main 
effects or interactions. 
 The univariate tests showed that our primary independent variable correlated 
significantly with all six dependent measures (all ps<0.01) which is consistent with our 
previous results. The Age of Mothers variable correlated significantly only with Quality of 
Life (p=0.000, partial eta squatted=0.081) and Employment and Household (p=0.024, partial 
eta squared=0.033). Thus we see that the results are similar to the ones obtained by the 
individual linear mixed models. Moreover the regression coefficients for the Age of Mothers 
with respect to the two dependent measures influenced significantly by it were again 
positive, i.e. it appears that older mothers provide riskier environments for their children 
than younger ones. The same results were obtained with our previous (linear mixed) model. 
This result is hard to interpret and goes against conventional wisdom. One possible 
explanation might be that it is older mothers who are unemployed are more easily 
conceived as being at risk of permanent unemployment than younger mothers. Thus the 
social workers might (reasonably) be more prone to list more risk factors concerning 
Unemployment and hence Quality of Life when dealing with older mothers who are 
currently unemployed. Moreover if the time one has been unemployed is accounted for 
during the evaluation of the number of risk factors, then older mothers are naturally 
conceived as being at a greater risk simply because younger mothers haven’t had the time to 
be both mature enough to work and to be outside the labour force for a significant period of 
their lifetimes. In short, our conjecture is that this effect is a mere methodological artifact. 
This hypothesis should be tested further of course if it is to be regarded as going beyond the 
pure speculations presented here.  
 Table 14 presents the effect sizes for the different dependent measures6. We see that 
the dependent variables measured as number of risk factors follow a pattern quite similar to 

                                                 
6
 We compared statistically the average effect sizes obtained with the likert scales and with the risk variables. 

After excluding the Education variable due to not participating in the analyses dealing with the likert scales we 

obtained and average difference of- 0.009. Instead of performing a paired sample t test we employed a 

bootstrapping technique because of the small sample size (N=5) and in order to avoid the parametric 

assumptions inherent to the t test procedure which are unlikely to be met with this kind of data. A 95% bias 

corrected accelerated confidence interval based on 5000 resamples obtained a lower bound equal to -0.0682 and 



the likert scale variables. We see that the so called “psychological” variables show smaller 
effect sizes than the socio-economic ones. The obvious exception is the Education variable 
which is associated with a very small effect size. In that case however we also speculate that 
this is probably due to a methodological artifact; most of the target children were not of 
school or even of pre-school age (that is the reason why only 12% of the likert scale 
measures weren’t missing on this particular variable) and because of this, this variable was 
neither the primary focus of the intervention in question nor was it studied with great care. 
Actually we strongly suspect that many of the missing data from the original protocols (i.e. 
data on the Education variable which were missing due to the children’s young age) were 
entered as zeros in the final database which we are dealing with here. Indeed four out of 
seven risk factors listed in the raw data sheets refer to children at school age. Thus the 
intervention cannot be supposed to influence in any way risk factors which cannot be 
applied to a younger child. For example one of the risk factors in the original data sheets 
reads “The child does not attend school at a regular basis”. Obviously for a younger child this 
risk factor can neither be present nor remedied by an intervention. The data file we received 
however contained only the raw sums of the risk factors (i.e. the risk factors not applicable 
to a particular case were simply coded as zeros) and not the percentages of them applicable 
to a particular child thereby reducing both the variance and the expected effect of the 
intervention in question. Additionally two of the risk factors listed in the original data sheets 
referred to the parents’ formal education levels and hence are hardly to be influenced by an 
intervention of this kind (thereby reducing its apparent effect size). In that sense it is highly 
probable that the low effect size observed in this particular case is due to a poor 
methodology rather than the Education variable being genuinely robust to the investigated 
intervention. Of course this is only a hypothesis which should be left as an open issue until 
the data is recoded not as raw sums but as percentages of risk factors applicable to a child of 
a given age and reanalyzed properly.  
 

Measure Effect Size (partial ή2) 

Quality of Life 0.469 

Family and Social Relationships 0.342 

Behaviour 0.193 

Physical and mental Health 0.336 

Education 0.057 

Employment and Household 0.551 

 
Table 14. Measures of effect sizes for the different dependent measures (number of risk 

factors). Larger values indicate stronger effects of the intervention on the particular variable.  
 
 Another deviation from the pattern observed in the context of the likert scale 
variables is the Physical and Mental Health variable which is also associated with a relatively 
small effect size although it fell within the socio-economic cluster of variables in the previous 
analysis of this type. As we shall see however this variable loaded on the psychological factor 
this time (for the first wave of measurement) or showed a complex factor structure (for the 
second wave of data), hence this is not actually a deviation from our hypothesis linking 
psychological variables to smaller effect sizes.  

                                                                                                                                                         
an upper bound equal to 0.0326. Thus there was no evidence for a significant difference in the size of the effects 

of the intervention variable on the different types of measures employed. 



 We proceed with the investigation of the factor structure of the number of risk 
variables. We used a principal axis factoring procedure with a promax oblique rotation 
(kappa=4). Before the factor analyses we tested the number of factors needed in order to 
adequately explain the variables’ inter correlations by means of a parallel analysis 
procedure. In both cases the parallel analysis indicated that there were two significant 
factors to be retained. With the data prior to the intervention the first factor accounted for 
30% of the total variance and the second explained 16%; the correlation between the two 
factors was equal to 0.32. For the data immediately after the intervention the first factor 
explained 28% and the second 13% of the total variance; the correlation between the two 
factors equaled 0.28. Table 15 shows the factor loadings (from the pattern matrices) for the 
two analyses. Note that unlike the previous case the Physical and mental Health variable 
loads on the psychological rather than on the socio-economic factor with respect to the first 
period of measurement. Additionally the same variable shows the initially hypothesized 
complex factor structure with respect to the second period of measurement (its loadings 
actually are equal to 0.259 and 0.214 for the first and the second factor respectively; these 
are not in table 15 since loadings smaller than 0.3 were suppressed in the interest of clarity). 
It appears that this is the only substantial difference between the factor structures 
explaining the likert scale variables and the number of risk variables. The Education variable 
(excluded from the previous factor analysis due to too many missing data points) loads on 
the socio-economic factor which is to be expected.  

 
 

Pattern Matrix 

 Factor 

 1 2 

Quality of Life  ,787 

Family and Social 

Relationships 
,586  

Behaviour ,826  

Physical and mental 

health 
,609  

Education  ,670 

Employment  ,482 



 
Table 15. Factor loadings for the first (left panel) 

and second (right panel) period of evaluation. 
Loadings smaller than 0.3 are not shown. The 
loadings for the Physical and Mental Health 

variable with respect to the second period of 
measurement were equal to 0.259 and 0.214 for 

the first and the second factor respectively. 

 
Note that in that case the two factors exchange their positions – the psychological 

factor is the first one on the left panel but the same factor is factor number 2 on the right 
panel. This results from the fact that the psychological factor was the one explaining more 
variance in the first analysis but the same factor explained less variance than the socio-
economic factor when the second period of measurement was analyzed. This is perhaps 
(partly) due to the Physical and Mental Health variable changing its factor structure between 
the two analyses. Thus the number of risk variables (the Physical and Mental Health variable 
in particular) seem to show a much less stable structure with respect to time (or with respect 
to the presence/absence of the intervention) than was the case with our likert scale 
variables. Apart from this change the factor structures seem consistent between the two 
analyses. There may be different explanations of why the Physical and Mental Health 
variable switches factors between the various analyses. A careful and thorough examination 
of the content of both the likert scale measures and number of risks measures (with special 
attention devoted to the Physical and Mental Health variable) is needed in order to shed 
more light on the issue. Another possibility is that time and/or the intervention cause some 
genuine change in the factor structure with respect to the Physical and Mental Health 
variable measured by the number of risks present within a family only. Why that might be 
the case is a subject of developing and testing elaborate hypotheses with regards to the 
nature of this measure and how it might experience change over time (or after an 
intervention of this kind) including (factor) analyzing the individual items making it up. Still 
another possibility is that the observed variations are simply due to sample fluctuations.  

Another difference between the current analyses and the ones dealing with the likert 
scale measures is the fact that none of the risk variables showed significant differences 
between the second and the third periods of measurement. The likert scales belonging to 
the psychological factor on the other hand showed evidence for such differences. Again, a 
careful analysis of the content of the different variables is needed in order to formulate 
reasonable explanations of why this difference occurs. One possible explanation is that the 
different patterns are simply due to the missing data issue (see our first note of caution) and 
the fluctuations caused by it which are not characteristic of the respective populations. 
Another line of reasoning might be that the likert scales are a more subjective procedure of 
evaluation. Thus one scenario is that the social workers making the evaluations were able to 
detect more subtleties when dealing with the likert scales since those are less restrictive and 
these subtleties reflected in these scales (but excluded from the number of risks measures) 
actually increased the power of our comparisons. Still another possibility is that the 
subjective element just mentioned provided the social workers with more opportunities to 
unreasonably inflate the effect of their own interventions thereby making them unconscious 
victims of their own enthusiasm. Further research is needed in order to discriminate 
between these and other possibilities with one possible line of research being correlating 

Pattern Matrix 

 Factor 

 1 2 

Quality of Life ,850  

Family and Social 

Relationships 
 ,332 

Behaviour  ,947 

Physical and mental 

health 
  

Education ,489  

Employment ,594  



both the likert scales and the risk variables with valid external criteria and checking which 
variables have more predictive power.  

 
5. Conclusion: Despite the fact that all our analyses ended up demonstrating 

significant results we feel obligated to reiterate once more that inferring causal influences is 
not a matter of statistics but of logic. It may well be the case that our results are due to 
regression towards the mean, (self) selection bias, confounding of the intervention variable 
with some extraneous factor(s), etc and there is absolutely nothing in our data which can 
disprove (or at least make less probable) such a conjecture (e.g. there is no control group). 
Assuming that that there is indeed a direct causal link between the intervention and the 
different outcome measures, we saw that the intervention improved the families’ conditions 
on all outcome measures. Moreover there was no indication that this effect diminished six 
months after the intervention. In some cases there was even statistically significant shift 
between the second and the third measurement and whenever such a shift was present it 
was in the direction of more favorable conditions. The fact that 100 subjects weren’t 
measured after the six months follow up period however imposes the threat that a (self) 
selection bias or some other confounding factor(s) interfered with our results rendering 
them much less reliable than the results indicating the immediate increase of well being 
after the intervention. In that sense our opinion is that it would be better if we regard any 
conclusions with regards to the third data points as preliminary and tentative at best.  

We also established that some of our outcome measures were influenced differently 
depending on the population areas in which the intervention took place (hence the random 
slope terms in some of our models). In other words it appears that not all social workers 
were equally effective. This may be either due to internal (e.g. the social workers’ varying 
degrees of competence and involvement) or to external (e.g. the varying social, economic, 
cultural, etc. conditions inherent to the different areas) conditions or to some combination 
of both but unfortunately nothing in our dataset allows us to discriminate between these 
possibilities.  

We conducted several factor analyses establishing that the different outcome 
measures group in two distinct (albeit correlated) clusters. It appeared that one of these 
factors was associated with measures referring to psychological well being and the other 
contained variables measuring socio-economic adaptation. Our analyses reflected a factor 
structure which appeared stable across different measurement periods and variables 
measured by different types of scales (likert type scales and number of risk factors scales). 
One serious exception was the Physical and Mental Health variable which switched factors 
between the two types of measurement (liker vs. number of risks) and showed a complex 
factor structure in one case. As a general trend it appeared that socio-economic variables 
were influenced to a greater extent (i.e. those variables demonstrated larger effect sizes) by 
the intervention. This shouldn’t be regarded as a firm conclusion though since the number of 
variables is not nearly large enough in order to allow for a suitable meta analysis.  
 Overall it appears that interventions of this kind tend to correlate with a significant 
improvement in families’ general well being status which suggests that social programs 
incorporating such interventions are a fertile enterprise. 


