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Introduction: Child health services aim to support preschool children and their families by promoting
prevention and healthy development. Nurses with special training in child health play a key role in
supporting parents and promoting child development. In Sweden, frequent visits by child health nurses
help to ensure the well-being of children and provide ongoing emotional support to parents. These
services, which prioritize establishing strong relationships with families, are essential for fostering child
development and serve as a foundation for early intervention to address health problems. Research
significance: Research in community child health services plays a key role in improving the capacity of
health systems to support families, particularly in maternal and child health (MCH). Extensive studies of
the role of English health visitors, Scandinavian child health nurses and North American MCH services
have provided valuable insights into the different strategies used to engage families and improve child
development. These services priorities prevention, early intervention and building strong nurse-parent
relationships. EHV (England), SCHS (Scandinavia), NAMCH (North America), SWCH (Sweden), MP
(Domestic Violence), And VMCH (Victoria). Evaluation Parameters: Nurse-to-Child Ratio (Non-
Benefit), Parental Support (Benefit), Service Accessibility (Benefit), Operational Cost (Non-Benefit).
Result: The results show that NAMCH (North America) received the highest ranking, whereas VMCH
(Victoria) received the lowest ranking. Conclusion: According to the VIKOR method, NAMCH (North
America) ranks highest in terms of its value for Child Health Nursing.

Key words: Community child health services, Scandinavian child health nurses, North American
maternal and child health, Preschool children health, Swedish Child Health service, Public health
nurses.

1.INTRODUCTION

The role of English health visitors, particularly in community child health, has been extensively studied, focusing on the
methods they use to engage clients. In Scandinavia, community child health nursing services are well established and
extensively documented, detailing the services provided and the responsibilities of community child health nurses. In
contrast, North America presents a unique perspective on the field. [1] They developed a framework for outcome
assessments, comprehensive care plans, best practice guidelines, and client assessment criteria, as well as documentation
and other tools for improving practice standards. This data served as a basis for assessing the credibility of quality
improvement programs, examining challenges and outcomes related to maternal and child health (MCH), and enabling
data comparisons at the district level. [2] Child Health (CH) is a profession that focuses on improving the well-being of
preschool children, preventing health problems and supporting families in accessing care. A CH nurse, who is a
registered nurse with a general nursing qualification and an additional year of specialist training in child development and
health, plays a key role. These nurses work independently and collaboratively with other professionals, such as doctors,
to support parents on their parenting journey and help them develop their innate skills to nurture their child’s
development. [3] In Sweden, the Child Health (CH) service is dedicated to preventing death, illness and disability among
preschool children, while supporting parents in reducing stress and promoting the healthy development of their child up
to the age of six. Families meet regularly with a CH nurse at the CH clinic, who provides a sense of continuity and
security. These frequent visits, especially in the child’s early months, help to develop a strong relationship between the
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nurse and the parents. [4] The categories identified included access, knowledge, advice and support. A supporter was
considered someone who believed in the abilities of the individual they were helping. Despite some limitations, mothers
expected and received support from someone with these qualities. New mothers without a strong social network were
more likely to seek out a CH nurse compared to those with a close social circle. [5] The sample size included parents
participating in a child health screening and monitoring program in a specific geographic area. Of the 107 mothers
invited to participate, 43 completed the survey, resulting in a response rate of 40%. [6] These groups typically focus on
topics such as postpartum adjustment, baby feeding, baby massage, and safety at home and child development. Held at a
local maternal and child health center, the groups typically have eight to ten participants. First-time mothers with babies
under three months old are invited to join, and some nurses extend an invitation to fathers as well. These inclusion groups
have been renamed "first-time parent groups.” [7] As noted above, nurses avoid using the term "monitoring” in this
context, preferring instead to it in the more general sense of observing and monitoring. Families, especially within their
own homes, view this approach as a hallmark of effective clinical practice. However, the practice of home visits has been
called into question following a British study. Contrary to the assumption of health visitors that mothers are more at ease
at home, the findings revealed that some mothers accept these visits primarily out of a sense of duty or courtesy. [8] The
MOVE (Moving Maternal and Child Health Care for VVulnerable Mothers) program is a cluster randomized trial designed
to improve maternal and child health. The intervention was designed to change domestic violence (DV) screening and
care practices across the entire MCH group, rather than limiting changes to individual centers or nurses. To minimize
cross-center contamination, randomization was conducted at the group level. [9] Changes in attitudes towards childbirth
and parenting, along with natural events, have influenced the delivery of services. The emergence of the health
promotion discipline has provided a structured framework for child health services. Rather than targeting specific groups,
these services emphasize individualized counseling and care planning. [10] To ensure that evaluations effectively inform
policy and practice, the focus shifts from determining whether interventions “work™ to understanding how they are
implemented and how outcomes vary across contexts. Future evaluation areas include children's cognitive development,
maternal health, parental conflict, domestic violence, child abuse prevention, fostering positive parenting, improving
maternal and child health, and improving children's development and school readiness. [11] In child health centers,
primary responsibility for tasks usually falls to the nurse. Nurses rely on tools such as interviews, observations, and
physical examinations to conduct health assessments, identify health problems and developmental concerns, share
information, and provide individualized counseling and support to families. These responsibilities are multifaceted, with
monitoring and support occurring simultaneously. As a result, nurses must carefully balance routine activities aimed at
assessing normal health development with the specific needs of each child and family. [12] These centers provide family
support, guidance, and information on a variety of topics, including child health and development, behavior,
immunization, breastfeeding, nutrition, child safety, parenting, maternal health, and family planning. They are staffed by
registered nurses with midwifery training who specialize in family and child health. [13] Child health services include
good infant and child care, immunizations, acute care management, and referrals for chronic health conditions, as well as
access to pharmacy, dental, and prenatal care services. Nurses and other health professionals play a key role in bridging
these service gaps, improving knowledge, and developing targeted interventions. [14] Mothers with multiple children
expected nurses to provide holistic care for both the child and the family, which included support, guidance, and health
assessments. Nurses noted that these expectations varied depending on the mother’s age and her social support network.
They understood that mothers often turned to a trusted nurse to share their experiences of motherhood. Nurses were seen
as sources of comfort and encouragement, rather than as authority figures, particularly when helping mothers cope with
feelings of exhaustion and sadness. Nurses noted that it was unusual for mothers to be unavailable, although mothers
often needed time to listen. One nurse expressed her opinion on mothers’ expectations as follows: “Mothers look to us
not only for medical advice but also for emotional support during their transition. They expect us to be accessible and
understanding, someone they can confide in without judgment.” [15] Improving access to prenatal care is essential to
public health initiatives aimed at reducing the morbidity and mortality of infants associated with low birth weight.
Addressing this issue often requires community-wide collaboration to remove barriers that prevent women from seeking
early prenatal care. Community health nurses are instrumental in engaging communities in support of this cause,
establishing partnerships, and developing programs designed to remove these barriers. The Health Start Program, run by
the Arizona Department of Health Services, is an example of a successful collaboration between public health nurses and
community health workers. It employs community health workers to provide education, support, and advocacy to
pregnant and postpartum women and their families, aiming to improve maternal and child health outcomes. [16]
England's National Health Service (NHS) provides comprehensive support for parents and young children through its
services for pregnancy, childbirth and early childhood care. A central component of this support is trained nurses or
midwives with specialist public health expertise who help families from pregnancy to the child's fifth year. IHV health
visitors provide essential services such as health education and promotion, home visits to provide personalized advice
and support to the whole family. Their responsibilities include assessing children’s health needs, promoting healthy
lifestyles, preventing illness and ensuring children have the best start in life. Regular home visits are a fundamental
aspect of their work, allowing health visitors to build relationships with families, identify health or developmental needs
early and provide appropriate support. This proactive strategy is a key practice within the NHS, highlighting the
importance of early intervention and ongoing support for families during the crucial early years of a child's development.
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[17] Child Health Coordinators manage four zones within the district, focusing on providing additional training to nurses
and ensuring the quality of practices in community health centers (CHCs). During the workplace meetings, the
coordinators presented the interview survey to the nurses, who expressed their willingness to participate. The nurses were
then directly interviewed by the SR. Although the CHC management approved the interview, they were not involved in
the recruitment process. Child health coordinators play a key role in ensuring high-quality care in CHCs. Through
specialized training and quality assurance, they ensure that nurses are able to address the diverse health needs of children
in the community. This approach is consistent with the Global Health Goals, which aim to promote healthy growth and
development in childhood. [18] A global program, Victoria’s Maternal and Child Health (MCH) service supports
families with children from birth to school age. It offers ten essential counselling sessions at various times, starting with a
home visit immediately after birth. These sessions include at two, four and eight weeks; four, eight, twelve and eighteen
months; and between two and three and a half years. [19] During some health visits, doctors will participate as needed,
and dietitians will be consulted when needed. The primary goals of these visits are to monitor maternal well-being and
the development of both the fetus and the child. Nurses play a key role in providing health and nutrition advice within the
clinics. This guidance is informed by national dietary guidelines and clinic protocols, which aim to ensure a balanced and
adequate dietary intake that leads to desired health outcomes. [20].

2.MATERIALS AND METHODS

This study introduces a new approach that combines a modified coarse-grained multi-criteria decision making (MCDM)
method with an approximate VIKOR estimation framework. The aim is to address the challenges identified in previous
fuzzy MCDM methods. As a result, the study provides an improved approximate VIKOR technique suitable for design
concept evaluation. [21] The VIKOR method is a multi-criteria decision-making (MCDM) technique used to identify
the most optimal alternative by weighing the best and worst solutions across various criteria. It efficiently manages
conflicting data and integrates quantitative and qualitative factors, making it a flexible tool for decision-making. A key
advantage of VIKOR is its ability to handle incomplete or conflicting data while considering both numerical and
descriptive features. However, one of its limitations is its sensitivity to changes in criterion weights, which can affect
ranking results. [22] This study introduces a new approach to assessing citizen satisfaction with municipal services
using the Picture Fuzzy VIKOR method. The originality of this work lies in the use of Picture Fuzzy Set (PFS) to
capture the neutral opinions that are prevalent in citizen opinions. By extending the traditional VIKOR method with
PFS, the analysis fully encompasses all types of feedback—positive, neutral, negative, and disapproval—thus providing
a nuanced assessment of satisfaction levels. [23] The spherically fuzzy VIKOR (SF-VIKOR) method is an improved
version of the traditional VIKOR approach, developed to address uncertainty and imprecision in decision-making. In
this method, each criterion is evaluated using three components: membership, non-membership, and hesitation degrees,
which are assigned independently, ensuring that the sum of their squares does not exceed 1. This approach provides a
more comprehensive representation of expert judgments. , capturing the ambiguity inherent in subjective assessments.
[24] To address the four primary types of information in the decision matrix—deterministic data, fuzzy numbers,
interval numbers, and linguistic terms—we introduce an extension of the VIKOR approach. The goal of this
advancement is to address the problems of multi-attribute decision making (MADM) using qualitative, uncertain, or
precise data. [25] In personnel selection, the inherent uncertainty in data and decision-making processes requires the
integration of fuzzy set theory into multi-criteria decision-making (MCDM) methods. This integration improves the
ability to manage imprecise judgments, thus improving the selection process. Among the various MCDM techniques,
TOPSIS and VIKOR methods have proven to be the most effective for personnel selection. These methods are efficient
in managing diverse judgment criteria, providing clear and descriptive results, and effectively incorporating attributes
and decision preferences. [26] Traditional VIKOR methods that rely on linguistic criteria face difficulties in effectively
addressing the aforementioned MCGDM challenges. By integrating the traditional VIKOR approach with the 2-tuple
linguistic method, exploring how to evaluate decision alternatives using linguistic criterion values and weights presents
a significant and intriguing research area that motivates our study. [27] VIKOR is a commonly used MCDM method
that ranks alternatives, but its ranking ability is somewhat limited. To overcome this limitation, we have introduced a
hybrid approach that combines VIKOR and ELECTRE methods and enhances their complementary strengths. The
effectiveness of our proposed method is shown through a study on site selection. [28] When dealing with MCDM
challenges, the VIKOR approach is very helpful. In an attempt to improve the VIKOR method, the probabilistic dual-
hierarchical linguistic VIKOR (PDHL-VIKOR) approach is presented in this study. By adding links between each
alternative and the positive and negative optimal solutions, the PDHL-VIKOR method improves the conventional
VIKOR method and provides a complete answer. Furthermore, the improved VIKOR method provides a more
comprehensive approach to MCDM difficulties, as PDHLSs provide more accurate representations of expert evaluations
than DHHFLTS. For experts facing these challenges, the PDHL-VIKOR method is a very useful tool. [29] This is the
"closeness to the ideal" represented by the aggregation function used by the VIKOR and TOPSIS approaches. The
VIKOR approach generates a ranking index using a specific measure of proximity to the best solution. On the other
hand, the TOPSIS technique is based on the idea that the selected alternative should be feasible to the positive ideal
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solution (PIS) and feasible to the negative ideal solution (NIS). The goal of the compromise ranking technique known as
VIKOR is to find a balanced solution to multiple criteria decision-making (MCDM) problems. [30]

Alternatives:

English Health Visitors Program (EHV): Community health nursing focuses on home visits and individual family
support.

Scandinavian Child Health Services (SCHS): Well-established preventive child health services that emphasize
continuity and parental collaboration.

North American MCH Quality Improvement (NAMCH): Tools and standards for improving maternal and child health
practice and documentation.

Swedish Child Health Service (SWCH): A service that aims to promote childhood health and reduce parental stress.
Move Project (MP): A maternal and child health intervention targeting domestic violence screening and care practices.
Victorian MCH Service (VMCH): A structured age-based counselling program for monitoring the health of children
from birth to school age.

Evaluation Parameters:

1. Parental support (benefit): The quality of emotional, educational, and practical support for parents.

2. Service accessibility (benefit): The availability and ease of access of services to families.

3. Nurse-child ratio (non-benefit): The average number of children per nurse (minimum, maximum).

4. Operating cost (non-benefit): The cost of implementing and maintaining the service (minimum, maximum)..

3.ANALYSIS AND DISSECTION

TABLE 1. Child Health Nursing

Determination of best and worst value
Nurse-to-Child Parental Service Operational
Ratio (Non- Support Accessibility Cost (Non-
Alternative Benefit) (Benefit) (Benefit) Benefit)

EHV (England) 15 85 80 20
SCHS (Scandinavia) 10 90 85 22
NAMCH (North America) 18 75 78 18
SWCH (Sweden) 8 92 88 25
MP (Domestic Violence) 12 80 82 15
VMCH (Victoria) 10 88 90 19
Best 8 92 90 15
worst 18 75 78 25

The determination of the best and worst values in the dataset reflects the optimal and least favorable performance for
each evaluation parameter among the alternatives.

Best values: Nurse-to-child ratio (useless): The best value is 8 (achieved by SWCH), which indicates a low ratio,
allowing for individual attention to each child. Parent support (use): The highest score achieved by SWCH is 92,
highlighting its exceptional ability to provide emotional, educational, and practical guidance to parents. Service
accessibility (use): The best score is 90, achieved by VMCH, reflecting its ease of access and wide availability to
families. Operational cost (useless): The lowest cost is 15, achieved by MP, indicating the most cost-effective program.
These values represent the criteria for optimal performance across the evaluation parameters.

Poor Values: Nurse-Child Ratio (Ineffective): The poor value is 18 (NAMCH), indicating a high workload per nurse,
which can reduce the quality of care. Parental Support (Benefit): The lowest score is 75, found in NAMCH, reflecting the
limited support provided to parents. Service Accessibility (Benefit): The low accessibility score of 78, again with
NAMCH, suggests challenges in accessing or using services. Operating Cost (Ineffective): The highest cost incurred by
SWCH is 25, indicating a very expensive program to implement and maintain.

Explanation: SWCH performs exceptionally well in terms of nurse-child ratio and parent support, but it incurs high
operating costs, making it less efficient on a budget. However, NAMCH, which consistently ranks poorly on all three
parameters, highlights significant areas for improvement. VMCH and MP demonstrate balanced strengths in accessibility
and cost, respectively, positioning them as competitive alternatives.
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FIGURE 1. Child Health Nursing

The bar chart illustrates the assessment of the best and worst values on four key parameters: nurse-child ratio (non-
benefit), parent support (benefit), service access (benefit) and operational cost (non-benefit) for six child health nursing
alternatives. Nurse-child ratio (non-benefit): SWCH (Sweden) has the lowest ratio, highlighting its strength in providing
personalized care. Conversely, NAMCH (North America) has the highest ratio, indicating potential areas for
improvement. Parental support (benefit): SWCH stands out with high scores, demonstrating its strong emphasis on
parental involvement and support. On the other hand, NAMCH receives the lowest scores, reflecting inadequate parental
support. Service accessibility (benefit): VMCH (Victoria) ranks highest in accessibility, demonstrating its extensive
range, while NAMCH has the lowest availability. Operational cost (non-benefit): MP (domestic violence) is a more cost-
effective alternative, whereas SWCH has a higher operational cost, which limits its financial viability despite its other
strengths.

TABLE 2. Normalization Sj and Rj

Calculation Sj and Rj
0.175 0.102941 0.208333 | 0.125
0.05 0.029412 0.104167 | 0.175
0.25 0.25 0.25 | 0.075
0 0 0.041667 | 0.25
0.1 0.176471 0.166667 0
0.05 0.058824 0 0.1

Table 2 shows the calculation of Sj and Rj, which represents the sum of the normalized values from Table 1. These

Values are obtained from determining the best and worst values. Normalization of _ and #;

i=

Ii -
TABLE 3. Calculation Qj
Si Ri Qi
0.6112745 | 0.2083333 | 0.6876823
0.3585784 0.175 | 0.3715195
0.825 0.25 1
0.2916667 0.25 | 0.5672235
0.4431373 | 0.1764706 | 0.4450372
0.2088235 0.1 0
S+ R+ | 0.2088235 0.1
S-R- 0.825 0.25
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Table 3 illustrates the calculation of Qj obtained from the sum of Sj and Rj calculations to obtain the Qj value. This
represents the calculation of Qj for a group of utility functions.

_v(§-s5 (R -R*
'f?‘i—ﬁ“il—”(ﬂ)

TABLE 4. Rank

Rank

EHV (England)
SCHS (Scandinavia)
NAMCH (North America)
SWCH (Sweden)

MP (Domestic Violence)
VMCH (Victoria)

oO|hlwWwlFk|lOoN

The rankings provided correspond to various organizations or projects, each identified by an acronym and associated
with a specific area or focus. Here is a description of each: NAMCH (North America): NAMCH is ranked 1st among the
organizations listed. EHV (England): Ranked 2nd, EHV is the second highest ranking organization, indicating strong
performance or reputation. SWCH (Sweden): Ranked 3rd, SWCH has earned a commendable position, reflecting its
significant position in its respective field. MP (Domestic Violence): MP, ranked 4th, focuses on domestic violence,
placing it in the middle of the rankings. SCHS (Scandinavia): Ranked 5th, SCHS represents Scandinavian interests,
occupying a respectable position in the rankings. VMCH (Victoria): Ranked 6th, VMCH is the lowest ranked of the
organizations listed, yet still occupies a notable position. These rankings suggest a comparative assessment of these
institutions or programs, with NAMCH leading and VMCH trailing. No specific criteria are provided for these rankings,
but they may reflect performance metrics, reputation, or other evaluation measures in their respective domains.

Rank

-

= EHV (England) = SCHS (Scandinavia)
NAMCH (North America) = SWCH (Sweden)

= MP (Domestic Violence) = VMCH (Victoria)

FIGURE 2. Rank

The pie chart illustrates the rankings of various organizations or programs across different regions and sectors. NAMCH
(North America): Taking first place, NAMCH occupies the largest portion of the table, indicating its leading position.
EHV (England): In second place, EHV is represented by a significant portion, indicating its strong performance. SWCH
(Sweden): In third place, SWCH occupies a middle segment, reflecting its moderate position. MP (Domestic Violence):
In a small segment, MP is in fourth place, suggesting a moderate ranking. SCHS (Scandinavia): Taking fifth place, SCHS
is depicted by a significant but small slice. VMCH (Victoria): At the bottom, VMCH has the smallest segment, ranking
sixth among the listed organizations. This visual representation effectively compares organizations, highlighting
NAMCH as the leader and VMCH as the lowest ranking. These rankings reflect each company's performance or
reputation in their respective domains.

4.CONCLUSION

Community child health services, particularly those involving health visitors and nurses, play a key role in promoting
child well-being and providing vital support to parents. These services vary across the country, with each organization
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reflecting the unique health structures and priorities of its region. For example, the English Health Visitors (EHV)
programmer, which emphasizes home visits and personalized family support, aims to build strong relationships with
families to provide practical guidance and emotional support. Similarly, the Scandinavian Child Health Services (SCHS)
emphasize prevention, continuous care and collaboration with parents to promote child development and reduce parental
stress. These models focus on early intervention, addressing potential health concerns before they escalate. In contrast,
the North American Maternal and Child Health (NAMCH) programmers focus on quality improvement, incorporating
tools and standards such as client assessments, care plans, best practice guidelines and outcome frameworks. These tools
help improve the quality and consistency of care across regions by making health care practices more data-driven.
Similarly, the Swedish Child Health Service (SWCH) provides a sustainable foundation for child development by
improving children’s health, reducing illness and reducing parental stress, and strengthening the relationship between
nurses and parents through regular visits. The MOVE Project (MP) represents a more targeted intervention focusing on
family violence screening and care within maternal and child health services. This approach highlights broader social
issues that are now integrated into child health services to improve overall outcomes. The Victorian MCH Service
(VMCH) follows an age-based consultation framework that ensures consistent monitoring of maternal and child health,
which supports comprehensive care. In all of these models, the fundamental principles of parental support and service
accessibility are central. Families benefit significantly from services that provide emotional, practical and educational
support, particularly when health professionals are committed to their well-being. Access to these services is crucial to
ensure that they are available to all families, especially in disadvantaged areas. Integrating services into community
settings ensures inclusion and helps to avoid leaving any family without support. Nevertheless, challenges persist,
particularly in terms of nurse-to-child ratios and operational costs. A low nurse-to-child ratio is crucial for providing
individualized care, allowing nurses to give adequate attention to each family. However, high operational costs can limit
resources, making it difficult to scale up services to those in need. Striking a balance between these factors is a key
challenge for child health services worldwide. Looking ahead, there is increasing recognition of the need to understand
and respond to the diverse needs of families. New technologies and decision-making tools, such as multi-criteria
decision-making (MCDM) methods, are providing the ability to assess the performance of different child health services.
These tools can help identify areas for improvement and provide personalized care that is aligned with the specific needs
of different communities.
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