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USEFULNESS OF ADMINISTRATIVE DATA
IN ASSESSING THE SERVICE QUALITY
AND TECHNICAL EFFICIENCY OF SOCIAL CARE CENTRES

Latvia, like other countries worldwide, faces the challenges of an ageing
society, with an increasing proportion of elderly population group and the
demand for long-term social care services at local level. The Latvian Social
Protection and Labour Market Policy Guidelines for 2021-2027 include
actions on the improvement of the quality monitoring and efficiency assess-
ment system of social services. In this article, the authors evaluate the quality
of 67 social care centres (SCC) in the period from 2011 to 2017, and technical
efficiency (TE) of 64 SCCs in 2017 by using publicly available administra-
tive data of SCCs. The aim of the work is to find out whether administrative
data can be used in the evaluation of the quality of care at SCC and TE of
SCC. The authors conclude that the analysis of administrative data does not
allow one to determine the quality of SCC because administrative data do
not contain predictors of the care process. The administrative data of SCC
can be used in the evaluation of TE of SCC, where, depending on the applied
method, set goals, and objectives, the obtained results can be used to deter-
mine the effectiveness of local government SCCs and to improve economic
activity. Based on the content of the work, the authors point out the need to
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introduce unified quality indicators (QI) of the care process at SCCs of
Latvia. This would ensure opportunities for control of the quality of care at
SCCs, transparency of the care process, and quality assessment. In addition,
QI can be used as a component in evaluating the efficiency of SCCs. The
authors acknowledge that further research related to the assessment of SCC
quality and efficiency in Latvia is needed.

Keywords: efficiency, Latvia, service quality, social care centres, quality
indicators
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Introduction

The trend of demographic ageing is a global challenge for national socio-
economic systems, the effects of which are already being experienced today
(Maestas et al. 2016; Henriksen, Cooley 2017; Harper 2018; Yoshino et al. 2019).
As aresult of the surge in the number of elderly people, the demand for both formal
and informal social care has increased significantly (Rajevska 2018; Spasova et al.
2018; Mironova 2020). Spasova et al. (2018) point out that the problem of an ageing
population is a common long-term challenge for the European Union, where the
age dependency ratio, as well as public expenditures on long-term social care, are
rapidly increasing. Several areas of social policy that must be enshrined in legal
terms are in the competence of municipal authorities. In connection with the ageing
of the population and the growing demand for social care services, not only the
issue of the capacity of long-term social care provision in the country, but also the
issue of related costs has become more topical (Rajevska 2018). In Latvia, the
responsibility for the provision of SCC services is divided between the central
government and local governments, where the latter are responsible for providing
long-term social care and social rehabilitation for the elderly (Parliament of Latvia
2002). Taking the differences in economic capacities of Latvian local governments
into account, the provision of social care depends on the limited financial resources
that affect the availability of local SCC services, economic processes of SCC, and
service provision (Parliament of Latvia 2019).

At present, various shortcomings related to the care process and rehabilitation
have been identified at Latvia’s SCCs, which are characteristic for both the local
and state SCCs. Many care provision issues are related to the lack of QI at SCCs
(Health Inspectorate 2020). Namely, the recording, registration, and electronic
documentation of the number of residents’ falls, bedsores, hospitalisations,
vaccinations, strokes, etc. is not performed at the SCCs. Cases of dehydration,
weight loss, depression, etc. are also not recorded, which is largely due not only to
the lack of such practices, but also to the low level of competence of care workers
and nurses in recognising early acute symptoms (Health Inspectorate 2020).

Despite the fact that the directions of action of the Cabinet of Ministers
(2021) guidelines include the improvement of the quality monitoring and
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efficiency evaluation system of social services, the efficiency and quality of the
SCCs of Latvia have not been studied to date. This fact impedes making objective
assessments regarding both the impact of changes in the efficiency of SCC
economic activity on the quality of SCC care and the improvement of the quality
monitoring and efficiency evaluation system as such.

In this work, the authors performed an analysis of SCCs administrative
data using correlation and multivariate linear regression methods based on
Schnelle et al. (2004); Kjos, Havig (2015); Carey et al. (2018); Shapiro, Tate
(1995); Berlowitz et al. (2010); Goodwin et al. (2017); Antwi, Bowblis (2018)
and lezzoni (1997). In the assessment of SAC efficiency, administrative data of
SAC are analyzed using non-parametric DEA (Data Envelopment Analysis)
and parametric SFA (Stochastic Frontier Analysis) based on Tran et al. (2019);
Katharakis et al. (2013); Medeiros, Schwierz (2015); Jacobs (2001); Prochazkova
(2011); Theodoridis, Anwar (2011) and Dejan et al. (2019).

Use of administrative data
in the assessment of the quality of SCCs

Administrative data have been used to assess SCCs by such researchers as
Shapiro, Tate (1995), Berlowitz et al. (2010), Goodwin et al. (2017) etc. A study
conducted by Antwi, Bowblis (2018) identified an association between the
turnover of nursing personnel at SCCs, level of care quality, and resident
mortality. It is noted that the decrease in the number of nurses at SCCs leads to
a lower quality of care, for instance regarding bedsores, and suggests that other
quality indicators are also negatively affected. As a result, the mortality trend
at SCCs increases. In addition to administrative data, the study uses QI, i.e.,
the number of bedsores. Administrative data offer practical advantages in terms
of quality assessment, cover public reports on the activities of service providers,
and are publicly available. At the same time, it should be noted that the clinical
content of administrative data is limited. As described by Iezzoni (1997),
administrative data can be used as a screening tool to identify quality issues in
service delivery that need to be studied in depth.

Considering the lack of objective assessment of quality at Latvia’s SCCs, the
authors used publicly available administrative data of SCCs with the aim of finding
out whether these data can be used for the assessment of the quality of SCCs.

Administrative data of SCCs is the only data source in Latvia, which
includes information on the economic activities of SCCs and is publicly available
(Ministry of Welfare 2021). The statistical information on 67 SCCs for the period
from 2011 to 2017 were selected for the analysis. This period of time was selected
on the basis of the low variability of the SCCs during the respective period. In
the administrative data, SCCs are characterised by using 36 separately registered
indicators (predictors). Four predictors, which were best suited for the purpose
of analysis, were selected for the study, namely average life expectancy of SCC
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residents, actual revenue of SCCs, total number of full-time work loads (shifts)
of SCC employees per SCC resident, and the number of SCC residents. It is
important to note that administrative data only include structural and outcome
predictors of SCCs without process predictors (Donabedian 1988). The average
life expectancy of SCC residents was selected as an indicator of quality based
on the research of Holtzman, Lurie (1996) and Antwi, Bowblis (2018) regarding
the impact of SCC quality on the life expectancy of residents at SCCs. Similarly,
the total number of full-time workloads of SCC employees per SCC resident and
the number of SCC residents were selected based on a study of Antwi, Bowblis
(2018). The actual revenues of SCC were selected based on the research of Hicks
et al. (2004), Carey et al. (2018), and Weech-Maldonado et al. (2019).

Pearson correlation analysis and multifactor linear regression were applied
to the predictors in order to find the relationship between them and to predict
their impact on the quality indicator —average life expectancy.
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Figure 1. Correlation matrix

The results of correlation analysis demonstrated a close association between
the actual revenue of SCCs and the total number of full-time workloads of
SCC employees per SCC resident, actual revenues of SCCs and the number of
SCC residents, as well as the total number of full-time work loads of SCC
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employees per SCC resident and the number of SCC residents. However, the
relationship between the average life expectancy of SCC residents and other
predictors was insignificant.

Thus, if the multiple factor linear regression model is:

Yi = Bo + Bixyy + Boxip + -+ Bpxpp + €, 1 = 1,2, ..,

where p—number of predictors and n—number of observations, then the developed
model is:

LE, = Bo + B1CLyy + B2Ry + Bz WLy,

The authors used the least squares method to find the indicators where:
LE, —average life expectancy of SCC residents; CL, . —number of SCC residents;
R, -actual revenue of SCCs; WL, — total number of full-time workloads of
SCC employees.

After three-step regression, where the predictors with the highest p value
were deleted, the regression results pointed to a low statistical reliability of the
model and the model was not significant. After the first manipulation p> 0.05
(0.156), but R? (0.018). After the second manipulation model, the value of R* did
not increase, p> 0.05 (0.095), but R? (0.017). After the third manipulation, where
p> 0.05 (0.459) but R? (0.002), the model also did not acquire statistical
significance and was not able to predict.

The results of the analysis show that over a 7-year period, revenues of 67
SCCs, changes in resident and staff workloads, without the involvement of QI
data (for instance, bedsores, falls, re-hospitalisations) do not reflect the impact
on the average life expectancy of SCC residents as a quality criterion. Thus, it
can be concluded that it is not possible to assess the quality of SCC care by using
only the administrative data of SCCs for the analysis due to the lack of QL.

Use of administrative data
in the assessment of the efficiency of SCCs

Tran et al. (2019) point to two dominant methods used in the performance
of efficiency evaluation — parametric SFA and non-parametric DEA. In some
works, the triangulation of these methods is used to find out the differences
between the obtained results or to choose the most suitable existing data
processing method (Katharakis et al. 2013; Medeiros, Schwierz 2015; Jacobs
2001; Prochazkova 2011; Theodoridis, Anwar 2011; Dejan et al. 2019).

Several works, such as Lopez-Espin et al. (2014), Aparicio (2016), Ghaeli
(2017), Emrouznejad et al. (2014) indicate that DEA may be applied to any area
or object and is considered to be one of the methods that analyses and researches
the correlation between investment resources and obtained results. Determination
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of efficient objects is performed by comparing each of these values with the
values of all other objects. Similarly, SFA is also widely used for the evaluation
of object efficiency (Rezaei et al. 2016; Lan et al. 2010).

The use of DEA and SFA allows one to identify the determinants of
inefficiency (Wang, Tao 2010; Theodoridis, Anwar 2011). However, the strong
influence of the choice of method on the obtained TE value must be taken into
consideration and, consequently, also on further management decisions. Therefore,
the research method should be evaluated depending on the objective (Dejan et
al. 2019; Onder et al. 2013; Katharakis et al. 2013).

Publicly available statistics of the Ministry of Welfare of the Republic of Latvia
on social services and social assistance at the end of 2017 are used for data selection
(Ministry of Welfare 2021). Within the framework of TE analysis, the SCC is viewed
as a Decision-Making Unit (DMU). In this study, seven predictors were selected
as input/output of models: number of healthcare professionals (in workloads); carers,
nannies, and social educators (in workloads); other DMU employees (in workloads);
total number of employees (in workloads); number of bed days at the end of 2017;
total expenditure (EUR); and remuneration costs (EUR).

Table 1
Input/output of DEA models
Model 1 Model 2 Model 3

Input Number of healthcare Number of healthcare Total number of

professionals (per shift) professionals (per shift) employees (per shift)

Caregivers, nurses and Caregivers, nurses and

social educators social educators

(by shift) (by shift)

Other employees of the Other employees of the

DMU (by shift) DMU (by shift)

Total expenses, EUR

Output  Number of bed-days at Number of bed-days at Remuneration costs

the end of 2017

the end of 2017

The predictor 'other DMU employees (in workloads)' includes DMU social

work specialists (in workloads), rehabilitation specialists (in workloads), admi-
nistrative personnel (in workloads), and other DMU employees without a specific
classification of job description (in workloads). The predictors of administrative
staff (in workloads) and other DMU staff without a specific classification of job
description (in workloads) were combined because they have functions unrelated
to the provision of direct care. Meanwhile, social work specialists (in workloads)
and rehabilitation specialists (in workloads) were added to 'other DMU employees'
(in workloads) based on the relatively low share of workloads within this predictor
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in relation to health care professionals and caregivers, nurses, and social educators,
i.e., 304,4 workloads against 4,915 workloads within the overall DMU selection,
respectively. By using the seven selected predictors, three separate models were
constructed that characterize the TE of a DMU.

Out of the 67 SCCs included in the quality assessment, three SCCs were
removed due to incomplete data. Therefore, a total of 64 SCCs were included
in the efficiency assessment.

DEA uses the definition of input-oriented constant returns to scale (CRS)
ratio by CCR (Charnes, Cooper and Rhodes), which means that a proportional
increase in input results in a proportional increase in output (Toloo, Nalchigar
2009). CCR generalizes the definition of a single input/output ratio to multiple
inputs/outputs (Banker et al. 1984).

It is necessary to solve the following linear programming equation to
identify the Most Efficient (ME) DMU in an input-oriented CRS:

m —number of input variables

n—number of output variables

K —total number of DMUs

A — efficiency ratio (ER)

xY and y°—~ ME DMU input/output variables

xk and y*— DMU input/output variables (Bogetoft, Otto 2011).

When using SFA, the assumption is made that the efficiency evaluation
function of the ME DMU is unknown. According to Prochazkova (2011) and
Hossain et al. (2012), the SFA model is defined as follows:

yi=Ffxi;B) + ¢
€ = V; — U;
where i € N,

N=(1,...,n)
y; — assessment of efficiency;
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x; — vector of input values for the i'" DMU;

B — vector of predictors to be evaluated;

v; — independent random variable, Vi~N(0,GV2 );

u; evaluation of inefficiency (negative value), does not depend on and
u~N*(0,6,%)

By using the R software, the TE of 64 DMUs are evaluated in accordance
with DEA and SFA methods.

Table 2 demonstrates 15 coefficients of efficiency (CEs) out of 64 according
to SFA, and the CEs calculated according to DEA are aligned by SFA results. It
can be seen that SFA does not assign CE value 1, while overall values assigned to
DMUs by SFA are higher. This can be explained by the specific nature of SFA,
where SFA CE are determined on the basis of the stochastic limits of the object’s
operational capacities, where the efficiency of the object is determined by the
probability that a specific object can become even more efficient (Hossain et al.
2012). In order to check the objectivity of the results obtained by both methods,
a comparison of CEs obtained by means of SFA and DEA methods is performed
using Pearson correlation analysis, while Box Plot analysis is used to determine
the most suitable method for evaluating the efficiency of SCCs.As can be seen, the
CEs of the methods are positively correlated in terms of p values that are lower
than 0.05. The coefficients of determination differ slightly between the models and
point to a closer spread of the CEs of the 3'4 model around the correlation line.

The median of DEA ranges from 0.59 to 0.67, while Q, and Q, values in
the 15t model range from 0.36 to 0.93 respectively, but in the 2™ model from
0.36 to 1. This represents a relatively optimal distribution of CE assignment. In
the 1! model, DEA provides 3 ME DMUs as characteristic, in the 24 model — 10
ME DMUE, and in the 3" model — 1 ME DMU. Although in the 15t DEA model
the outlier values are identified with coefficients 0.95 and 1, the closest following
value to them is 0.93, which characterised Q4. The interquartile range (IQR) is
acceptable, where in the 2" DEA model it amounts to 0.34 in comparison with
0.09 in accordance with the SFA method. The median of SFA varies from 0.79
to 0.86 depending on the model, while the amplitude of Q, and Q, values ranges
from 0.59 to 0.91. In the 15t model —up to 0.76 and in the 3" model —0.96, which
points to a high allocation of CE to the SCC sample. The SFA method does not
assign ME DMU with CE value 1. It is noteworthy that the 2"d model in SFA,
in contrast to the DEA, exhibits outliers. In SFA, a low IQR of 0.09-0.1
characterises a narrow distribution of CE assignment.

DEA results had a trend to demonstrate the highest CE, with a wider variability
of the range of obtained results, which allows the revision of values with a minimal
coverage of the CE by the SAC method. Such results are suitable for inclusion in
other data analysis methods subordinate to TE evaluation (CE dynamics, sensitivity
analysis) and provide an opportunity for more convenient data interpretation and
transparency of results. The CEs obtained by SFA are characterised by a narrow
IQR, non-assignment of CE value 1, and a high placement of the median of the
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Unlike DEA, the results of SFA are levelled, but can be used for further data

results, which points to an approximation of the CE close to the maximum value.
processing depending on the objective of the study.
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Conclusion

We conclude that inclusion of administrative data in DEA and SFA methods
enables the use of these tools both for the assessment of the level of SCC
efficiency and the budget planning of SCC. The method enables the identification
of input/output predictors that cause inefficiency or affect efficiency, which
provides the opportunity to appropriately adjust the economic activity of SCC
and increase efficiency, for instance by reducing certain costs and making
amendments to personnel workloads. However, the administrative data must
be comprehensive, qualitative, and objective, which would provide the opportunity
to cover as extensive a selection of researched objects as possible.

There is a possibility that the inclusion of a quality component in the
efficiency assessment would provide more objective results of analysis if the
quality indicators in relation to the other predictors included in the efficiency
assessment model are logical and mutually comparable. In this context, Tran et
al. (2019) refer to 39 studies they have analysed, where 31 studies included
different non-standardised quality measures providing mixed results regarding
the effect of quality on efficiency. This means that quality indicators must be
standardised and uniform across all SCCs. Considering the fact that the
administrative data of SCCs do not include predictors related to the care process,
it is necessary to include QI of SCCs in the assessment of efficiency, which must
be developed in accordance with the examples of foreign good practices (Nakrem
2009). The lack of QIs at Latvia’s municipal SCCs prevents an objective assessment
of the internal level of service and care quality and performance of case data-
based quality control and monitoring, as well as the objective formulation of the
self-assessment of the SCC care process. Due to the lack of uniform QlIs, the
comparison of institutions with each other is also impossible. Wiener (2003)
believes that QIs of SCCs are necessary for both government regulatory
monitoring, as well as service providers, since they help in identifying problems
in the process of care provision. At this point, further research in the area of
social care that deals with aspects of the quality and efficiency of the services
of SCCs is needed. This could possibly ensure further development of the sector
and high quality of service provision, as well as service availability.

Based on the content of this work and the analysis, it can be concluded that
the administrative data of SCCs are not suitable for the assessment of SCC
quality, which, in the context of the current lack of QI at the SCCs of Latvia,
does not allow for performing the assessment of SCC quality. SCC administrative
data can be used in SCC TE estimation using DEA and SFA methods.
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