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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 in creating better environments for 
their children which were returned in the families after spending some time in social 
institutions.  

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

(i.e. while the child is still at the institution or immediately after she is returned to its 
family), immediately after the end of the intervention (the interventions last different 
amounts of time for the different families depending on the needs of the particular 
family) and a six months follow-up (i.e. six months after the end of the intervention). 
In other words the primary independent measure in this study is exactly the same as 
the one investigated in our previous report, i.e. the report dealing with the 
Prevention Study. 

 
c. The data is also the same as in the case with the Prevention Study. The same six 

outcome variables were measured by both the averages of several likert scales filled 
by the social workers and by the total number of risk factors present within a family. 
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 dependent measures 
are: Quality of Life, Family and Social Relationships, Behaviour in the Family, Physical 
and Mental Health, Education and Employment and Household. For further 
elaboration of the outcome measures see the report concerning the Prevention 
Study. 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 42 units of measurement (families) which in turn come from 8 

different Bulgarian cities. 
 

2. Notes of caution: 
 

The same concerns raised in the Prevention Report apply here as well. More 
particularly the absence of a control group, the missing data issue and the fact that the 
evaluations of the interventions were made by the same social workers carrying out the 
intervention (who were not blind to the hypothesis of the study) leaves room for 
alternative explanations thereby preventing us from drawing firm causal conclusions. In 
other words we cannot be sure that the effects of our primary independent variable 
(time of measurement) are due to its influence alone or are confounded with extraneous 
factors such as (self) selection bias, regression towards the mean, maturation, some 
change in the overall economic situation in the investigated regions, placebo effects, etc. 



With respect to these concerns we will refer to the independent variable in question in 
terms implying association rather than causation when discussing its statistical effects. In 
other words instead of repeatedly referring to the concerns raised here as we did in our 
first report we will use a carefully chosen lexicon (including words like “associations”, 
“correlations”, “links”, etc. while carefully avoiding words implying firm causal 
conclusions like “cause” “make”, “do”, etc.) when discussing our results and we urge the 
reader not to forget the specific reasons for us doing so. It is important to stress that the 
fact that causal conclusions regarding the role of the intervention are unwarranted does 
not in any way suggest that the intervention didn’t actually cause the observed results. 
On the contrary it is quite possible that it did, however this possibility cannot be 
investigated with the available data and should be regarded as an open issue.  

 
3.   Descriptive statistics: 

 
Our sample consisted of 42 children in total. 23 (55%) were male. Thus we see that in 

this case our sample size was much smaller than the sample size obtained for the 
Prevention Study and therefore the conclusions based on the current data should be 
regarded with more caution. All of our subjects had the first two data points but only 34 
(81%) had completed the study (i.e. only 34 subjects were measured after the follow up 
period). Thus we see that again the data is not missing at random but the third data 
point appears particularly susceptible to this problem. With this problem in mind we 
should be extremely careful when interpreting the results concerning the six months 
follow up period and probably we should regard these results as tentative rather than 
conclusive. On the other hand this problem is less apparent in this case than it was with 
the data concerning the prevention study where 49% of all subjects lacked their third 
data point.  

Regarding the individual data point we see a similar problem: More of the missing 
data points come from the number of risk factors variable than from the likert scale 
measures. We are not aware of why this is the case but the implications are that the 
conclusions drawn on the basis of the likert scale measures should be regarded as 
considerably more reliable than the conclusions relying on the risk factors variables. The 
number of subjects having the entire record of data (i.e. all three measurement 
occasions and valid data points on all dependent measures) is 34 and 28 for the likert 
scales and number of risk factors respectively.  

The average age of the children studied (in years) was equal to 1.52 years (the 
standard deviation [s.d.] equaled 1.27). The average age of boys was equal to 1.43 years 
(s.d.=1.16). The average age of girls was equal to 1.63 (s.d.= 1.42). The difference 
between the average ages of boys and girls was not significant – t(40)=0.494, p=0.624. 
 The average age of children’s mothers was equal to 30.14 years (s.d.= 6.40) at the 
time of the intervention. The average age at which the mothers gave birth was equal to 
28.62 (s.d.=6.26). 
 We see that the children in this study are a bit older than the ones participating in 
the Prevention Study. The same holds true for the ages of the mothers as well as the 
ages which the mothers gave birth at. In other words the structure of this sample is 
considerably different than the structure of the Prevention Study sample and hence this 
might explain some (potential) differences which we might observe between the two 
studies. 



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: 

 
As with the previous study we relied primarily on two types on analyses – linear 

mixed models and doubly repeated measurements ANOVAs. The first analysis was 
applied individually to the different dependent variables whilst acknowledging the 
nested structure of the data (i.e. subjects are nested within regions and observations are 
nested within subjects) while the second analysis investigated the dependent variables 
simultaneously.  

 
- Quality of Life, Likert Scale. For this measure a model including only an unstructured 

error covariance matrix was chosen based on the information criteria, Wald tests and 
likelihood ratio tests. In other words since neither random intercepts nor random slopes 
were necessary it appears that the different regions (NGOs) exhibited very similar growth 
curves which differed neither with respect to their initial levels nor with respect to their 
rates of change. This result contrasts with the results obtained for the Prevention Study 
where all analyses included at least random intercept terms. It remains unclear whether 
this result reflects some genuine difference between the current data and the data from 
the Prevention Study or whether the current small sample size obscures some of the 
differences between the different regions. 

The estimated marginal means for the three periods of measurement are given in 
table 1 below: 

 
 

 
 
 
 
 
 
 
 
 

 
Table 1. The estimated marginal means of our three conditions. Standard errors for each 

mean as well as confidence intervals are also presented. 
 

It appears that the well being with respect to Quality of Life increases after the 
intervention. The statistical analysis supports this impression – F(2, 36.314)=10.792, p=0.000. 
The post hoc comparisons (conducted via the SIDAK adjustment procedure) revealed a 
significant difference between the first and the second measurements (p=0.000) as well as 
between the first and the third measurements (p=0.000). The difference between the 
second and the third data points was far from significant (p=0.823). None of our 
demographic variables correlated significantly with the outcome measure and no 

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 3,290 ,168 41,000 2,950 3,631 

2 3,996 ,118 41,000 3,757 4,236 

3 4,036 ,108 39,189 3,817 4,255 



interactions with our primary independent factor moderated its effect (all ps>0.1). Thus it 
appears that the intervention was associated with an immediate and significant gain in 
families’ well being with respect to Quality of Life and this effect persisted throughout the six 
months follow up period.  

 
-Family and Social Relationships, Likert Scale. Here it was kind of difficult to select the 

appropriate model for the dependent measure in question. The model clearly didn’t need a 
random intercept term (Wald test and likelihood ratio tests producing ps>0.1 with the 
information criteria actually increasing when random intercepts were included) but it 
appeared that a random slope term was necessary. The Wald Z statistic indicated marginal 
significance (p=0.083) and the difference in the log-likelihoods test (sometimes referred to 
as the likelihood ratio test) indicated that the random slope term was indeed significant 
(p<0.01). Although models with random slopes only are rare in social sciences we decided to 
keep these terms because the likelihood ratio test is regarded as more reliable than the 
Wald test and also because mathematical statisticians recommend adopting more liberal 
criteria for inclusion of random terms when dealing with small to moderate sample sizes 
(some researchers advocate adopting significance levels as large as 0.25). Both models (i.e. 
the one incorporating a random slope term and the one excluding it) indicated a significant 
effect of the main independent variable so this issue appears not to be of great importance. 
As always our model adopted an unstructured error covariance matrix. The estimated 
marginal means based on our final model (with random intercept terms) gave the following 
results: 

 
 

 
 
 
 
 
 
 
 
 

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

mean as well as confidence intervals are also presented. 
 
It appears that the well being with respect to Family and Social Relationships increases 

after the intervention. The statistical analysis supports this impression – F(2, 11.212)=27.716, 
p=0.000. The post hoc comparisons (SIDAK) revealed a significant difference between the 
first and the second measurements (p=0.000) as well as between the first and the third 
measurements (p=0.000). The difference between the second and the third data points was 
not significant (p=0.564). None of our demographic variables correlated significantly with the 
outcome measure and no interactions with our primary independent factor moderated its 
effect (all ps>0.1). Thus it appears that the intervention was associated with an immediate 
and significant gain in families’ well being with respect to Family and Social Relationships and 
this effect persisted throughout the six months follow up period. Virtually the same results 

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 2,862 ,175 21,275 2,498 3,227 

2 4,204 ,164 16,662 3,856 4,551 

3 4,452 ,165 13,857 4,097 4,807 



were obtained with the model excluding the random slopes term, the only exception being 
that the difference between the second and the third periods of measurement was 
significant (p=0.009). Since the significance of the last comparison is not robust with respect 
to the model employed it should be regarded as less reliable. This issue would best be 
settled by future research incorporating larger samples. If it turns out that the last 
comparison is indeed significant, this would mean that the (supposed) effect of the 
intervention not only persists throughout the six months follow up period but actually 
increases even without active involvement by the social workers. Our previous report 
described several variables showing this pattern which is indeed an encouraging result. None 
of our demographic variables correlated significantly with the outcome measure and no 
interactions with our primary independent factor moderated its effect (all ps>0.1). Figure 1 
below shows the different growth curves for the different regions. A clear inspection of the 
graph shows that most of the lines indeed cluster together at their initial points (except for 
the two lines describing the growth rates for Montana and Gabrovo which show 
considerably lower starting points). It can also be seen however that the growth curves for 
the different regions are quite different (e.g. compare the steeply rising curve for the 
Gabrovo city with the relatively flat curve for the Pernik city). Thus it appears that there is 
some justification for the chosen model which discriminates between the different growth 
rates but assumes that the initial levels are fairly similar.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. 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. 
 
 Notice also that for some cities (Gabrovo, Plovdiv, and Tyrgovishte) the trend is 
clearly bounded by a ceiling effect. This might be another plausible explanation of why the 
difference between the second and the third period of measurement is harder to detect. 
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This observation applies to many of the variables in question, not only to Family and Social 
Relationships (check the tables reporting the means), it is only because of the fact that the 
graph makes it available to visual inspection that we brought it up here. 
 

- Behaviour, Likert Scale. For this variable a model including only an unstructured 
error covariance matrix was chosen based on the information criteria, Wald tests and 
likelihood ratio tests. In other words since neither random intercepts nor random slopes 
were necessary, it appears that the different cities exhibited very similar growth curves 
which differed neither with respect to their initial levels nor with respect to their rates of 
change. Table 3 shows the estimated marginal means for the three periods of measurement. 
It seems that the well being with respect to Behaviour increases after the intervention. The 
statistical analysis supports this observation – F(2, 38.939)=7.526, p=0.002. The post hoc 
comparisons (SIDAK) revealed a significant difference between the first and the second 
measurements (p=0.001) as well as between the first and the third measurements (p=0.003). 
The difference between the second and the third data points was not significant (p=0.523). 
None of our demographic variables correlated significantly with the outcome measure and 
no interactions with our primary independent factor moderated its effect (all ps>0.1). Thus it 
appears that the intervention was associated with an immediate and significant gain in 
families’ well being with respect to Behaviour and this effect persisted throughout the six 
months follow up period. 

 
 

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 4,376 ,131 41,000 4,111 4,642 

2 4,656 ,090 41,000 4,473 4,838 

3 4,689 ,084 41,757 4,519 4,859 

 
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. For this variable it appeared that a model 

including an unstructured error covariance matrix and a random intercept term (i.e. the 
different regions had different starting points with respect to well being regarding Physical 
and Mental Health). The estimated marginal means are given in table 4: 

 
 
 
 

Estimated Marginal Means 

period Mean Std. Error df 95% Confidence Interval 



 

 
 

 
 
 
 
 
 
 

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 confirms the apparent upward trend – F(2, 37.302)=31.508, 

p=0.000. The pairwise comparisons (SIDAK) reveal that there are significant differences 
between all three data points (all ps<0.05). None of our demographic variables correlated 
significantly with the outcome measure and no interactions with our primary independent 
factor moderated its effect (all ps>0.1). Thus it seems that the intervention correlates with a 
significant increase in families’ well being with respect to Physical and Mental Health and 
that this effect is present six months after the intervention as well (i.e. the well being with 
respect to Physical and Mental Health continues to improve for at least six months after the 
removal of the intervention).  

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

only 14 (33%) 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 an 

unstructured error covariance matrix and a random intercept term. The estimated marginal 
means are given in table 5: 

 
 

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

mean as well as confidence intervals are also presented. 
 

Lower Bound Upper Bound 

1 3,029 ,265 6,990 2,402 3,656 

2 3,658 ,257 5,995 3,030 4,285 

3 3,769 ,259 6,191 3,141 4,398 

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 2,460 ,268 8,114 1,842 3,077 

2 3,183 ,244 5,887 2,583 3,783 

3 3,269 ,249 6,311 2,668 3,870 



The statistical analysis confirms the apparent upward trend – F(2, 35.686)=29.468, 
p=0.000. The post hoc comparisons (SIDAK) revealed a significant difference between the 
first and the second measurements (p=0.000) as well as between the first and the third 
measurements (p=0.000). The difference between the second and the third data points was 
not significant (p=0.433). None of our demographic variables correlated significantly with the 
outcome measure and no interactions with our primary independent factor moderated its 
effect (all ps>0.1). Thus it appears that the intervention was associated with an immediate 
and significant gain in families’ well being with respect to Employment and Household and 
this effect persisted throughout the six months follow up period (i.e. the degree of well 
being with respect to this measure didn’t seem to decrease six months after the removal of 
the intervention).  

As with the Prevention Report we subjected our variables to a simultaneous (doubly 
repeated measurements) analysis. This analysis regards the variables simultaneously but is 
unable to incorporate random terms pertaining to the different regions. The results were 
clear – our independent variable (time of measurement) exerted a significant effect on the 
centroids of the dependent measures – Wilks’ Lambda (10, 124)=0.194, p=0.000. In other 
words our conclusions from previous analyses are confirmed and it appears that our 
independent factor correlates significantly with the dependent measures. The effect size 
(partial eta squared) was equal to 0.560. It should be noted that the effect size measures 
don’t take into account the different growth trajectories which we investigated by the linear 
mixed models and hence they are probably unreasonably inflated. This observation is valid 
to the current case as well as to the data from the previous report (The Prevention Study 
from Bulgaria). In that sense it is reasonable to use the effect size measures as crude 
approximations which are only meaningful in relation to one another but hardly indicate the 
true size of the strength of the statistical effect in question. It is true however that in the 
current case only the Family and Social relationships showed significant random slope terms 
and hence the concerns raised above apply much less to the Reintegration case than to the 
Prevention case where several other variables also showed random slope terms which the 
doubly repeated measures analysis excludes.  

The univariate tests indicated that all dependent measures (except Education which was 
excluded from the analysis for the reasons outlined above) correlated significantly with the 
independent variable (all ps<0.01). Note that in the current case we investigated all three 
data points which wasn’t the case with the Prevention Report where we excluded the third 
data point entirely due to the severe missing data issue. The fact that we had three distinct 
data points per subject allowed us to explore two different polynomial trends. It appeared 
that both the linear and the quadratic trends were significant for all dependent measures (all 
ps<0.01). The Family and Social Relations variable was the only one which demonstrated 
significance on all three pairwise comparisons (SIDAK), all ps<0.01. The other variables 
showed significant differences between the first and the second measurements and 
between the first and the third ones (all ps<0.01) but the differences between the second 
and the third measurements didn’t reach significance (all ps>0.05). It is worth noting that the 
Physical and Mental Health variable showed a marginally significant comparison between 
the second and the third data points (p=0.06) so in this case it is questionable whether the 
upward trend persisted during the follow up period. Table 6 below provides the estimates of 
the effect size measures for the different dependent measures: 

 
 



 
 

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.  
 
It is easily seen that variables which are more akin to psychological well being (i.e. Family 

and Social Relationships, Behaviour and partly Physical and Mental Health) display smaller 
effect sizes than the variables relating more to socio-economic factors (i.e. Quality of Life, 
Employment and Household and partly Physical and Mental Health). This observation is 
consistent with our previous findings concerning the Prevention Study where exactly the 
same pattern was observed with the same likert scale measures used1.  

None of our demographic factors correlated significantly with the outcome measures 
and no interactions with our primary independent variable moderated its effect (all ps>0.1). 

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. This variable required only an unstructured 

error covariance. Neither random intercept terms, nor random slope terms were necessary 
to describe the data and so it appeared that the different regions showed essentially the 
same growth curves. What is interesting though is that a significant Period by Age of 
Mothers interaction was present – F(2, 34.798)=3.393, p=0.045. The effect of the Age of 
Mothers variable wasn’t significant by itself, p=0.232. Moreover it didn’t appear that the 
different regions were associated with different slopes with respect to Age of Mothers (i.e. 
the random slope term for Age of Mothers was not significant with respect to the different 
regions). Our primary independent factor (Period of Measurement) was highly significant – 
F(2, 35.359)=31.772, p=0.000. Table 7 shows the marginal means for the three conditions: 

 

                                                 
1
 In the current case we didn’t employ a factor analysis in order to check whether the variables form the same 

two distinct clusters of psychological and socio-economic measures because of the small sample size. It is well 

known that the factor analytic procedure is very sensitive to small (and possibly biased) samples and 34 subjects 

with valid data records is deemed insufficient for such an analysis by all criteria proposed in the literature. The 

same reasoning applies for the variables comprised of the number of risk factors which we analyze below and 

which show even less complete data records than the likert scales. That being said it should be clear that the 

comparisons between effect sizes belonging to the different variables as well as between the different studies 

(i.e. the comparisons between the effect sizes presented here and those presented within the Prevention Study) 

are to be regarded as qualitative and speculative at best.  



 
 

 
 

 
 
 
 

 
a
Covariates appearing in the model are evaluated at the following values: age_mother = 30.14. 

 

Table 7. The estimated marginal means of our three conditions. Standard errors for each 
mean as well as confidence intervals are also presented. 

 
We see that the Number of Risk Factors decreases with time. The post hoc comparisons 

(SIDAK) revealed a significant difference between the first and the second measurements 
(p=0.000) as well as between the first and the third measurements (p=0.000). The difference 
between the second and the third data points was marginally significant (p=0.061). It is very 
important to interpret these effects cautiously however. The fact the two independent 
variables interact means that the difference between the means for the three periods are 
different depending on the level of Age of Mothers variable chosen. As table 7 indicates the 
differences (as well as the main effect of the primary independent measure) are assessed 
within the average age. Thus our conclusions are valid only with respect to mothers of age 
equal to 30.14 years and may change at different ages. Actually many researchers argue that 
it is utterly senseless to interpret main effects in the presence of a significant interaction 
involving the variable whose main effect is of interest. We agree that in many cases this is 
indeed so since the main effect changes with respect to the levels of the other variable(s). In 
our particular case however we feel that the main effect makes sense. That is because the 
range of values which the Age of Mothers covariate can take is limited. In other words 
although it is possible that the effect of interest might be substantially different at ages of 
around 137 years for example we don’t actually expect to encounter such values in real life 
since the intervention in question is aimed at mothers of relatively young children. Thus it 
seems that it is safe to say that the intervention is associated with a significant decrease in 
the Number of Risk Factors with respect to Quality of Life and this is true at least when 
talking about mothers being in the region of average ages. What about the interaction itself? 
The presence of a significant interaction may be (roughly) interpreted as showing that the 
correlations between Age of Mothers and Number of Risk Factors change with respect to the 
Period of Measurement. Thus during the first period (i.e. before the intervention) the 
correlation between Age and Risks is different from the same correlation (calculated over 
the same families) during the third period of measurement, etc. The actual pattern is 
presented in figure 2: 

 
 
 
 
 
 

Estimated Marginal Means
a
 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 5,120
a
 ,355 40,000 4,403 5,838 

2 3,051
a
 ,321 40,000 2,403 3,699 

3 2,779
a
 ,320 39,055 2,133 3,426 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. The interaction between Age of Mothers and Period of Measurement. The 
three different regression lines describing the correlation between Age and Number of Risks 

for the three different measurement periods are given in different colours. The slopes for 
the three lines are approximately 0.021, 0.0559 and 0.0944 for the first, second and third 

period respectively. The dashed line represents the Age at which the three means are 
compared both generally (the F test) and to one another (the post hoc comparisons). 
 
We see that the correlation between Age and Risks is generally positive (albeit not 

significant as the omnibus test for the Age variable indicated) and this trend is especially 
pronounced for the third measurement period2. It is quite difficult to interpret meaningfully 
the fact that six months after the end of the intervention the correlation between Age and 
Risks strengthens. Actually this appears as a detrimental effect of the intervention (albeit it is 
more of an academic than of practical significance since as we already pointed out this trend 
will hardly overcome the effect of the intervention for the persons which the intervention is 
aimed at cannot be old enough for that to happen). One reason for this trend might be a 
potential confounding between the six months follow up period and some external factor 
which coincided in time with that period thereby producing this spurious correlation. 
Nothing in our dataset points out towards what might this external factor be but the 
possibility remains. Another explanation might be that for some reasons older mothers are 

                                                 
2
 The figure is also a nice graphical representation of the arguments given for the meaningfulness of the 

comparisons between the three periods of measurement. If we extrapolate the lines towards older mother we see 

that it would take quite an old person in order for the lines to get closer enough to render the differences between 

the means negligible. On the other hand we see that for younger mothers the differences actually become more 

pronounced. Thus it appears (at least from the graphical inspection) that the region for which the differences are 

substantial is quite large and definitely encompasses the vast majority our target population. This is obviously 

true at least with respect to the difference between the first measurement and the following two measurements. 

The difference between the second and the third measurements appears much more susceptible to the lack of 

parallelism which is discussed in the text.  
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indeed negatively affected by the intervention but only with respect to the efforts they are 
willing to make in order to support their children by themselves. In other words it might be 
that older mothers (who might possibly have weaker family safety networks and therefore 
tend to rely exclusively on the social workers’ help in order to take care for their children) 
get accustomed to relying solely upon the social workers’ interventions in order to sustain 
themselves and their children and although these interventions are linked to a short term 
positive effect, the long term effects have to do with such mothers stop trying actively to 
manage their families effectively. Such an interpretation however is deeply offensive (as it 
pertains both to ageism and radical right wing rhetoric) and much more scientific evidence is 
needed in order to discuss it seriously any further. Another possible explanation might be 
that older mothers who might possibly have weaker family safety networks are less affected 
by the interventions in question (or much more efforts by the social workers are needed in 
order to obtain effects comparable to those obtained with younger mothers) and the social 
workers (rightfully) tend to evaluate the environments created by them as vulnerable to 
more risk factors (in other words the interaction in question is explained by the proposed 
interaction between the strength of the effect of the intervention and Age with older 
mothers being less susceptible to the intervention; this interaction becomes evident for the 
social workers only after the end of the intervention which in turn results in the observed 
trend whereby older mothers are described as creating riskier environments but only after 
the intervention has taken place). Still another explanation might be one that goes in the 
opposite direction: It might be that social workers tend to be more sympathetic to younger 
mothers and hence willing to devote greater time, efforts and resources to helping them in 
comparison with older ones.  In this case the observed interaction is explained simply as 
being created by the social workers themselves by devoting more effort to the younger 
mothers. In such a case again it is easily conceived why the correlations described above 
increase after the intervention for the intervention is supposed to be aimed at younger 
mothers primarily while leaving the older ones relatively unaffected thereby not reducing 
the risk factors present within their families. This proposed explanation is also offensive 
however (this time towards the social workers for it questions their professionalism) and 
should also be ignored unless further evidence is collected which points towards that 
direction. We must stress that all proposed explanations for the interaction in question are 
purely speculative and unsupported by any empirical evidence! Also the set of proposed 
explanations is by no means exhaustive! Whatever the real explanation it is obvious that this 
effect requires further investigation both in terms presenting viable hypotheses and in terms 
of testing them empirically. Note also that in the previous report we listed several variables 
measured as number of Risks which were affected by the Age variable. In that case there 
was no significant interaction but only a main effect pointed towards the fact that older 
mothers tend to be associated with riskier environments as a whole. The trends (especially 
for the third measurement period) appear consistent with this observation. It remains to be 
investigated further why in the case of Prevention the Age variable produces a significant 
main effect and in the Reintegration case the same variable appears to interact with the 
Period of Measurement factor. There is no doubt that Prevention and Reintegration are 
different objectives requiring different means and approaches which ultimately lead to 
different kinds of interventions. It will be no surprise if it turns out that it is within these 
differences where the explanation for the above findings is to be sought.  

 



-Family and Social Relationships, Number of Risk Factors. In this case only an 
unstructured error covariance matrix was needed, i.e. the different regions showed similar 
growth trajectories both in terms of slopes and intercepts. None of the demographic 
variables correlated significantly with the outcome measure and no interactions with our 
primary independent factor moderated its effect (all ps>0.053). Table 8 below shows the 
estimated marginal means for our three conditions. We see that again it appears that Time 
of Measurement is associated with a decrease in the Number of Risk Factors.  

 
 

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 3,581 ,296 38,000 2,981 4,181 

2 1,083 ,189 36,082 ,700 1,466 

3 ,924 ,172 33,937 ,575 1,274 

 
Table 8. The estimated marginal means of our three conditions. Standard errors for each 

mean as well as confidence intervals are also presented. 
 
This is confirmed by our statistical analysis – F(2, 36.191)=46.341, p=0.000. The post hoc 

comparisons (SIDAK) revealed a significant difference between the first and the second 
measurements (p=0.000) as well as between the first and the third measurements (p=0.000). 
The difference between the second and the third data points was not significant (p=0.730). 
In other words it appears that the intervention correlates with a significant decrease of risk 
factors immediately after it is carried out and the effect does not change during the six 
months follow up period.  

 
- Behaviour, Number of Risk Factors. Only an unstructured covariance matrix was needed 

for this variable, i.e. the different regions showed similar growth trajectories both in terms of 
slopes and intercepts. None of the demographic variables correlated significantly with the 
outcome measure and no interactions with our primary independent factor moderated its 
effect (all ps>0.054). Table 9 below shows the estimated marginal means for our three 
conditions. We see that again it appears that Time of Measurement is associated with a 
decrease in the Number of Risk Factors with respect to Behaviour. This is confirmed by our 
statistical analysis – F(2, 35.009)=13.36, p=0.000. The post hoc comparisons (SIDAK) revealed 
a significant difference between the first and the second measurements (p=0.000) as well as 

                                                 
3
 Only the Gender variable appeared to correlate marginally significantly with the dependent measure – p=0.058. 

The other variables and interactions were far from significance (all ps>0.1). We decided not to interpret the 

gender marginal main effect since a/ technically it didn’t reach significance (i.e. p>0.05) and b/ this effect didn’t 

reappear with other dependent variables and was far from significance when the dependent measures were 

analyzed simultaneously via the doubly repeated measures technique. In that sense it is quite possible that this 

marginal effect was due to random fluctuations and hardly merits further discussion.  
4
 The interaction between Period of Measurement and Age of mothers was marginally significant – p=0.071. All 

other demographic factors and interactions were far from significance (all ps>0.1). We decided not to interpret 

this effect because a/ it didn’t reach the conventional level of significance and b/ the same effect wasn’t 

significant when the data was analyzed via doubly repeated measures.  



between the first and the third measurements (p=0.000). The difference between the 
second and the third data points was not significant (p=0.999). In other words it appears that 
the intervention correlates with a significant decrease of risk factors immediately after it is 
carried out and the effect does not change during the six months follow up period.  

 
- Physical and mental Health, Number of Risk Factors. Only an unstructured covariance 

matrix was needed for this variable, i.e. the different regions showed similar growth 
trajectories both in terms of slopes and intercepts. None of the demographic variables 
correlated significantly with the outcome measure and no interactions with our primary 
independent factor moderated its effect (all ps>0.1). Table 10 below shows the estimated 
marginal means for our three conditions. 

 
 
 

 

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

mean as well as confidence intervals are also presented. 
 

 

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 2,250 ,255 39,000 1,734 2,766 

2 ,962 ,161 38,790 ,636 1,288 

3 1,009 ,169 38,840 ,667 1,351 

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

each mean as well as confidence intervals are also presented. 
 
We see that again it appears that Time of Measurement is associated with a decrease in 

the Number of Risk Factors with respect to Physical and mental Health. This is confirmed by 
our statistical analysis – F(2, 34.026)=26.182, p=0.000. The post hoc comparisons (SIDAK) 
revealed a significant difference between the first and the second measurements (p=0.000) 
as well as between the first and the third measurements (p=0.000). The difference between 
the second and the third data points was not significant (p=0.392). In other words it appears 
that the intervention correlates with a significant decrease of risk factors immediately after 
it is carried out and the effect does not deteriorate during the six months follow up period.  

Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 1,333 ,218 38,000 ,891 1,775 

2 ,552 ,156 38,728 ,236 ,869 

3 ,534 ,179 37,598 ,171 ,897 



 
- Education, Number of Risk Factors. This variable showed a complex pattern. An 
unstructured error covariance matrix and a random slope term proved necessary to describe 
the data. The main effect of the Time of Measurement variable however didn’t reach 
significance – p=0.223. The removal of the random slope term resulted in the effect being 
significant – p=0.049. The likelihood ratio test however showed that indeed the random 
slope term was significant – p<0.05. The more conservative Wald test didn’t show 
significance (p=0.168) but this test is not recommended for exploring variance parameters 
lying on the boundary of the parameter space since it is (as we already said) too 
conservative. Thus we are left with two options – either we retain the random slope 
parameter basing our decision on the more appropriate likelihood ratio test or we discard it 
based on the over conservative Wald test. In the first case we fail to observe a significant 
association of the intervention with the Number of Risk Factors with respect to Education; in 
the second case the significance is just below the conventional threshold value of 0.05. Our 
opinion is that in this case we should take the more conservative path of not rejecting the 
null hypothesis. That is because the effect is not robust with respect to the parameters of 
the model and because we already know from our previous report that the Education 
variable is especially problematic (see the discussion about that variable in the Prevention 
Report). In that sense we strongly recommend that this variable be subjected to critical 
analysis and modified or discarded from future studies of this kind. The reasons for this 
proposal are that the variable by necessity suffers from an excess of missing data (it is not 
applicable to children at younger ages) and it involves two individual questions (out of 7 in 
total) which relate to the parents’ degree of education which in turn is obviously very hard 
to influence via an intervention of this kind. The univariate section of the doubly repeated 
measures analysis suggests that this variable is significantly related to the main factor but as 
we already explained the univariate analysis is much less flexible than the linear mixed 
model applied here. It is also evident (see below and also see our Prevention Report) that 
this variable is related to the lowest effect size out of the entire dataset. We should note 
that the Period of Measurement and Age of mothers showed evidence for an interaction in 
the univariate section of the doubly repeated measures analysis but the linear mixed model 
failed to detect such an effect – p=0.108. None of the other demographic factors correlated 
with Education significantly, nor did they interact with the primary factor. Table 11 below 
shows the estimated marginal means for the three measurement periods but the observed 
differences are to be interpreted only qualitatively since the independent variable failed to 
reach significance. We see that despite the lack of significance the overall trend is in the 
hypothesized direction – the mean number of Risk Factors decreases after the intervention. 
We suspect that this effect would have reached significance had the Education variable been 
more carefully constructed (or if it was applied to an appropriate target population). We also 
suspect that a larger sample would have indicated a more reliable (i.e. significant) 
association which was indeed the case with the Prevention data where the same variable 
was significantly related to the intervention despite its effect size being almost negligible. 
The Prevention study however involved a much larger sample (227 subjects compared to 
only 42 in the current one, ignoring missing data points). Given all this we should regard the 
Education variable as an unresolved case, i.e. currently we can’t say whether it is 
significantly related to the intervention or not. 
 
 



Estimated Marginal Means 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 1,473 ,212 43,778 1,047 1,900 

2 1,250 ,169 44,182 ,909 1,590 

3 1,324 ,217 42,680 ,886 1,761 

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

each mean as well as confidence intervals are also presented. 
 
 
- Occupation and Household, Number of Risk Factors. This measure required an 

unstructured covariance matrix and a random intercept term in order to describe the data 
adequately. A significant Period by Age of Mothers interaction was present – F(2, 
34.798)=3.393, p=0.017. The effect of the Age of Mothers variable wasn’t significant by 
itself, p=0.096. Moreover it didn’t appear that the different regions were associated with 
different slopes with respect to Age of Mothers (i.e. the random slope term for Age of 
Mothers was not significant with respect to the different regions). Our primary independent 
factor (Period of Measurement) was highly significant – F(2, 33.426)=28.701, p=0.000. Table 
12 shows the marginal means for the three conditions: 

 
 

Estimated Marginal Means
a
 

period Mean Std. Error df 

95% Confidence Interval 

Lower Bound Upper Bound 

1 2,903
a
 ,373 10,225 2,075 3,732 

2 1,447
a
 ,336 7,188 ,657 2,237 

3 1,446
a
 ,346 7,869 ,644 2,247 

 

a
Covariates appearing in the model are evaluated at the following values: age_mother = 30.14. 

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

each mean as well as confidence intervals are also presented. 

  
We see that the Number of Risk Factors decreases with time. The post hoc comparisons 
(SIDAK) revealed a significant difference between the first and the second measurements 
(p=0.000) as well as between the first and the third measurements (p=0.000). The difference 
between the second and the third data points was not significant (p=1.000). As in the 
previous case of a significant interaction we stress that the interpretation of the difference 
between the means is more subtle: As table 12 indicates the differences between the three 
conditions are assessed within the average age. Thus our conclusions are valid only with 
respect to mothers of age equal to 30.14 (and probably also to a relatively wide [with 
respect to the aims of the intervention] region surrounding it). Figure 3 shows the nature of 



the interaction: We see that the pattern is indeed quite similar to the one observed for the 
Quality of life variable: the first period shows a negligible correlation between Age and Risks 
while the correlation becomes stronger for the second two periods. The only difference 
between the two figures is that the strongest correlation is present within the second period 
while the same was true for the third period for the Quality of Life measure. This difference 
however may well be due to sample fluctuations and in any case it does not contradict to the 
theoretical explanations outlined within the section concerning the Quality of Life variable. 
Again it appears that the intervention strengthens the relationship with Age and Risks with 
older mothers experiencing riskier environments. As we already discussed this observation 
definitely needs further investigation.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3. The interaction between Age of Mothers and Period of Measurement. The three 
different regression lines describing the correlation between Age and Number of Risks for 
the three different measurement periods are given in different colours. The slopes for the 

three lines are approximately -0.0123, 0.0714 and 0.0411 for the first, second and third 
period respectively. The dashed line represents the Age at which the three means are 
compared both generally (the F test) and to one another (the post hoc comparisons) 

 
 Before we proceed with the aggregate (doubly repeated) analysis it is worth making 
some comments about the error covariance matrices5 observed both here and with respect 
to the Prevention data. As a whole it appeared that the covariance didn’t follow any 

                                                 
5
 Although we refer to error covariance matrices, the distribution of the errors is almost the same as the 

distribution of the actual observations the two distributions differing only in terms of their measures of location 

(i.e. the errors are supposed to arise from a multivariate normal distribution with e mean vector of 0 while the 

observations are supposed to arise from the same multivariate normal distribution with the same covariance 

matrix but their mean vector is equal to the estimated marginal means listed in the tables). Thus everything 

which is said about the distribution of errors applies equally to the distribution of actual observations. 
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particular pattern (hence our choice of the unstructured option). In almost all cases (both 
here and with the Prevention data) the first data point (i.e. the measurements prior to the 
intervention) showed the largest variance with the number being larger than any other 
variance or covariance calculated for later periods. Thus it appears that the families were 
quite different from one another prior to the interventions with these differences 
diminishing after the interventions. This coupled with the overall trend of improving well 
being after the interventions seems like a positive effect. 

 The doubly repeated measures analysis tested the effect of the Time of 
Measurement over all outcomes measured as Number of Risks simultaneously. The results 
indicated two significant effects – one for our main independent variable (Time of 
Measurement) – Wilks’ Lambda (12, 94)=0.140, p=0.000 and one for the Age*Time 
interaction - Lambda (12, 94)=0.558, p=0.004. None of our other demographic factors 
correlated significantly with the outcome measures and no interactions with our primary 
independent variable moderated its effect (all ps>0.1). The Age of Mothers variable by itself 
didn’t produce any significant effect, p=0.855. This contrasts with our findings with respect 
to Prevention where the Age variable correlated significantly (and positively) with Number of 
Risks but didn’t interact with Time of Measurement. The aggregate effect sizes for the two 
significant effects were equal to 0.625 and 0.253 for the Time variable and the interaction 
respectively (partial etas squared). Note that these measures are probably erroneously 
inflated for this analysis disregards the nested structure of the data and should be 
interpreted only in comparison with other measures of effect size obtained in the same way 
but not as absolute numbers. Note that in the current case we investigated all three data 
points which wasn’t the case with the Prevention Report where we excluded the third data 
point entirely due to the severe missing data issue. The fact that we had three distinct data 
points per subject allowed us to explore two different polynomial trends with respect to the 
main effect of the Time of measurement variable. It appeared that both the linear and the 
quadratic trends were significant for all dependent measures (all ps<0.01) except for 
Education where only the quadratic trend was significant (p=0.029) but the linear wasn’t 
(p=0.141). The univariate tests showed that all dependent measures correlated significantly 
with the main independent factor (all ps<0.01 except for Education where p=0.019). The 
pairwise comparisons (SIDAK) indicated significant differences between the first and the 
second data points (all ps<0.01) and between the first and the third data points (all ps<0.01). 
None of the comparisons between the second and the third data points were significant (all 
ps>0.1). The only exception from this pattern was the Education variable for which the 
difference between the first and the second measurements was marginally significant 
(p=0.058) and all other comparisons were not significant (all ps>0.1). Thus it is questionable 
whether the Education variable was indeed significantly related to the Primary independent 
factor. The presence of the significant interaction again means that all comparisons are 
made within the mean level of the Age variable. The interaction itself was significant for the 
following variables: Quality of Life (p=0.005, partial eta squared=0.183), Education (p=0.011, 
partial eta squared=158) and Occupation and household (p=0.023, partial eta 
squared=0.135). We see that the pattern is similar to the one observed for the linear mixed 
models with the exception for the Education variable where the linear mixed model didn’t 
indicate significance with respect to both the primary factor and the interaction. This 
coupled with the fact that none of the pairwise comparisons was significant suggests that we 
should probably not regard the Education variable as significantly related to the predictors 
or that at least we should withhold judgment until more data is gathered (or until the 



variable is reformulated according to the above suggestions). Table 13 below lists the effect 
sizes obtained for the main effect of the Time of measurement variable. We see that 
(excluding the Education variable whose effect size is an obvious outlier) on average the 
socio-economic variables have larger effect sizes than the psychological variables although 
this pattern seems somewhat less pronounced than was the case with the likert scale 
measures (and also than the pattern observed for the Prevention data). Nevertheless this 
pattern seems too consistent to ignore it and our opinion is that it definitely deserves 
further investigation. Note also that the interaction between Age and the primary factor 
appears to exist only for the socio-economic measures. This similarity between the two 
patterns is interesting and probably also requires further investigation. 

 

Measure Effect Size (partial ή2) 

Quality of Life 0.776 

Family and Social Relationships 0.680 

Behaviour 0.428 

Physical and mental Health 0.677 

Education 0.141 

Employment and Household 0.645 

 
Table 13. Measures of effect sizes for the different dependent measures (number of risks 

scales). Larger values indicate stronger effects of the intervention on the particular variable.  
 
We see that the doubly repeated measures analysis confirms our conclusions from the 

individual linear mixed models and it definitely appears that there exists a significant and 
substantial correlation between the social workers’ intervention and the measures assessing 
general well being of the target families. 

 
5. General Recommendations: The recommendations apply both to the Prevention and 

to the current case and to the Prevention Study.  
 
- If studies of this kind are to be of any scientific value proper control groups should 

be employed in order to rule out alternative explanations for the observed trends. 
In other words only proper control groups can ensure that the above described 
trends reflect genuine causal influence of interventions of this kind on the families’ 
well being. 

 
- If studies of this kind are to be of any scientific value then it is absolutely necessary 

that the evaluations of the target dependent variables be made by professional 
psychologists who are blind to the hypotheses of the studies as well as to which 
group (i.e. control or experimental) the evaluated participants belong to.  

 
- The Education variable should be either entirely reformulated or discarded for 

future studies of this kind and especially for studies which aim at young children 
and infants (see the discussion for that variable in the Prevention Report).  

 
- The missing data issue is a serious threat to the validity of the findings and greater 

care should be taken with respect to it. The current data suffers less from this 



problem than the Prevention data where almost half of the subjects were missing 
their third data point. Although it is practically impossible to ensure that all data 
points are available a proportion of missing data approaching 0.5 is simply 
unacceptable! And here we are referring only to subjects with entirely missing third 
data record. The situation becomes much worse when we take into account the 
fact that many individual data points are also missing.  

 
- As a final point we recommend that a separate study is conducted which compares 

the developmental curves of children subjected to reintegration with those of 
children not subjected to the intervention in question and still remaining in the 
institutions. Such studies are extremely rare in the literature and a study like this 
would potentially be of tremendous scientific and social value. Moreover Bulgaria 
seems to be a nice country for such a study to be carried out since the social 
reforms here are far from finished and there are plenty of institutions which might 
serve as control group(s). A study of the proposed kind will involve suitable control 
groups and researchers blind to the hypotheses. Such a study would also aim at 
investigating physical, cognitive, emotional and social development of children 
directly rather than variables like the ones investigated above for these variables 
are more of a proxy for the variables of real importance which deal with children’s 
actual developmental patterns. In short the proposed study would begin with the 
creation and/or adaptation of suitable measures for the children’s cognitive, 
emotional, social and physical levels of development with different measures being 
developed for children of different ages (another possibility is that different norms 
be used for children of different ages on the same measures). Then different 
experimental and control groups would be formed (on the basis of randomized 
selection if possible) with the experimental group(s) being reintegrated while the 
control group(s) remaining at the institutions. It would be preferable to choose 
children randomly for the two (sets of) groups within each institution involved in 
the study. The developed measures will be applied to each subject at the beginning 
of the study (i.e. prior to any intervention) and reapplied several other times for the 
duration of the study thereby creating a longitudinal experimental design. Finally 
the growth curves assessed by the different measures will be compared across the 
control and experimental group(s).  


