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Abstract 
 

Background: Overweight and obesity has become a worldwide problem in the last 

decades. Among children aged 5-19, overweight and obesity prevalence has risen 

from 4% in 1975 to 18% in 2016. Children with overweight and obesity are also more 

likely to stay obese into adulthood. The consequences of being overweight and obese 

in childhood increases the risk of several non-communicable diseases and early 

morbidity. For children, school is a place where they spend most of the time during the 

day and consume one to two meals during the school day. Provided school meals play 

an important role in the overall health of children and their learning outcomes. While 

Norway is gradually preparing to include provided school lunches to all students, more 

evidence is needed of the impact of school meals on children´s wellbeing ang weight 

outcomes. 

 
Objective: The aim of this study is to assess if there is an association between school 

provided meals and weight change in school-aged children. 

 
Methods: This systematic review followed the PRISMA guidelines. The literature 

search was conducted utilizing four different databases: PubMed, Medline, CINAHL 

and Embase. The keywords of the search strategy were based on MESH terms. PICO 

criteria were used to identify the studies. Inclusion and exclusion criteria were defined 

and applied. The JBI critical appraisal tool was used for the included studies. After the 

screening process, 16 studies were included in this systematic review. 15 of the studies 

were conducted in United States, and one in the UK. 

 

Results: Changes of BMI are not alone related to school provided meals. Several 

factors as ethnicity, gender differences, SES, and other family characteristics showed 

to have influence on the association between school provided meals and BMI. 

 
Conclusions: School provided meals do not alone affect BMI among children but 

contribute to improving health and reducing social and health inequalities among 

children. 

 

 



 

 IV 

Acknowledgements 
 

It has been such a pleasure and interesting journey to be an MPH student at The Artic 

University of Norway. Covid-19 pandemic and its impact on the studies and my work 

as a public health nurse has made my journey as an MPH student more interesting 

and challenging. I want to thank my colleagues at work and Kåfjord Municipality in 

Norway for the possibility to take part in the studies. 

Unfortunately, the war continues in Ukraine and the coronavirus is still circulating. 

These new crises have had and will influence global health. Also, overweight and 

obesity among children is still a relevant theme and will have an impact on global health 

and wellbeing in the future. 

I would like to thank my supervisors Tiina Ikäheimo and Ane Kokkvoll for their advice 

and guidance. I would also like to thank research librarian Dr. Eirik Reierth for all useful 

tips and wonderful guidance. 

I am more than grateful to my fellow students L.Nevala and J.Sanoja for motivation, 

support and kindness. Without these two, I would have been so lost during these 

studies. 

The last year has been an extremely challenging time to me and my family. I am very 

grateful for my sisters, brothers, mother, stepfather, and closest friends who have been 

supporting me all the way through the studies and helping me with my little daughter 

during this busy time. Without these people, neither this thesis nor these studies would 

have been completed. 

I would like to express especial gratitude to my strong, inspirational mother who was 

living one week at a time since January 2022, after being diagnosed with an incurable 

cancer. Even she didn´t have that much time left, she fought and cheered me until the 

end. My mom lost her fight, but luckily one of my brothers is back alive from fighting in 

Ukraine. 

Finally, the last special thoughts go to my little girl, who makes me smile every day. 



 

 V 

Table of Contents 
 
Abstract .................................................................................................................................... III 
Acknowledgements .................................................................................................................. IV 
Abbreviations ......................................................................................................................... VII 
1 Introduction ........................................................................................................................ 1 

1.1 Background ................................................................................................................ 1 
1.2 Factors related to obesity ............................................................................................ 2 

1.2.1 The research question and aim ........................................................................... 4 
2 Methodology ...................................................................................................................... 5 

2.1 Study design ............................................................................................................... 5 
2.2 Eligibility criteria ....................................................................................................... 5 

2.2.1 PICO criteria ...................................................................................................... 5 
2.2.2 Inclusion and exclusion criteria .......................................................................... 5 

2.3 Literature search strategy ........................................................................................... 6 
2.4 Selection process and data collection ......................................................................... 7 
2.5 Data extraction ........................................................................................................... 7 
2.6 Quality assessment of selected studies – risk of bias assessment .............................. 7 
2.8 Description of the included studies .......................................................................... 10 

2.8.1 Description of data ........................................................................................... 11 
2.9 GRADE assessment ................................................................................................. 13 

3 Results .............................................................................................................................. 14 
3.1 Results of the literature search ................................................................................. 14 
3.2 No association between school provided meals and BMI outcomes ....................... 14 
3.3 Positive association between school provided meals and BMI outcomes ............... 16 

3.3.1 Factors affecting the positive association between school meals and BMI ..... 17 
3.4 Negative relationship between school provided meals and BMI outcomes ............. 18 
3.5 Research findings regarding national improvement in nutrition standards .............. 18 

4 Summary of the main results ............................................................................................ 31 
5 Discussion ........................................................................................................................ 33 

5.1 Regular meal patterns are beneficial for the health .................................................. 34 
5.2 Study implications and future recommendations ..................................................... 36 
5.3 Ethical aspects .......................................................................................................... 37 
5.4 Strengths and weaknesses of this review ................................................................. 37 

6 Conclusions ...................................................................................................................... 38 
Works cited .............................................................................................................................. 39 
Appendix 1 ............................................................................................................................... 43 

List of high-income countries .............................................................................................. 43 



 

 VI 

Table 5. Characteristics, results, and GRADE assessment of the included studies. ............ 44 
List of excluded full-text articles ......................................................................................... 52 

 
 
 
 

List of Tables 
Table 1.PICO criteria applied in this study. ............................................................................... 5	
Table 2. Characteristics of the included studies. ...................................................................... 11	
Table 3. Characteristics of the included studies and their result. ............................................. 21	
Table 4. GRADE assessment of the included studies. ............................................................. 27	
Table 5. Characteristics, results, and GRADE assessment of the included studies. ................ 44	

 
List of Figures 
Figure 1. Summary of the literature search. ............................................................................... 9	

 
  



 

 VII 

Abbreviations 
 
BMI   Body mass index 

CDC   Centers for disease Control and Prevention  

CDS data  Child Development Supplement  

ECLS-K  Early Childhood Longitudinal Study Series, kindergarten cohort.  

FRP   Free- or reduced- price 

FNS   The Food and Nutrition Service 

HHFK   Healthy Hunger free kids act 

IOTF   International obesity task force  

NCD   Non-communicable disease 

NSCH   National Survey of Children´s Health  

NSLP    National lunch program 

NCMP   National Child Measurements Program 

OWOB  Overweight and obesity  

PSID   Panel study of income dynamics  

SBP   School breakfast program 

SES   Socioeconomic status  

SNDA-III  School Nutrition Dietary Assessment Study – III 

SR   Systematic review 

UFM   Universal free meals  

UIFSM  Universal free school meals  

UK   United Kingdom 

USDA   U.S. Department of agriculture 

U.S.   United States of America 

WHO   World Health Organization  
 
 



 

 1 

1 Introduction  
 
In Norway, a nationwide dietary survey showed that Norwegian children and 

adolescent have a high intake of saturated fat and added sugar, and low intake of 

vegetables, fruits and fish compared to dietary recommendations (1). It has also been 

reported that Norwegian children and adolescents have a high intake of unhealthy 

snacks (2). Nutritional experts have pointed out that municipalities should have more 

attention on following national dietary guidance and policies in the kindergartens and 

schools to improve children´s nutritional needs. Currently, the government of Norway 

will gradually introduce a healthy school meal to all children. Ultimately, politicians are 

those who will decide how and where to invest the money (3). Providing free school 

meals in Norway has been a political debate in recent years, and several political 

parties have promised to introduce healthy school meals to schools in the year 2019. 

At present, Norwegian children mainly bring their school meals from home, but several 

municipalities have started to provide simple cold meals (bread) one to five times per 

week. Approximately 16% of lower secondary schools had any school meal program, 

and only 6% had a school provided free meal every day during spring 2020 (4). For 

the last eight years working as a public health nurse in Northern Norway, I have been 

interested in how healthy school meals could improve the overall health and academic 

performance of school children. That’s the reason for this subject on my thesis. 

1.1 Background  

For children, school is one of the places where they spend most of the time during the 

day and consume one to two meals during the school day. Schools should also be one 

of the places where children have an opportunity to learn about healthy lifestyle 

choices. According to previous studies, free healthy school meals could contribute to 

an overall healthy diet and reduce social health inequalities (5). However, the school 

lunch practices and provision of meals vary by country. In the Nordic countries, only 

Finland and Sweden provide free hot meals in schools for lunch to all children 

irrespective of the family´s financial situation. In Iceland school meals are partly paid 

by the families and partly by municipalities, but home packet lunches are also an option 

(6). Otherwise in the Nordic countries, school children mainly have packed lunch from 

home (7-9). In the U.S. the National lunch program (NSLP) provides low-cost or free 
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lunches in 100,000 public and nonprofit schools. In 2020, 22.6 million children 

participated in the NSLP. In addition, the school breakfast program (SBP) provided 

free or low-cost breakfast approximately to 12.4 million children each school day in the 

year 2020. These programs are administered by U.S. Department of Agriculture, 

USDA. (10) In the UK, the Universal Infant Free School Meal (UIFSM), a program 

implemented in 2014, serves free lunches to children aged 4-7 in state-funded schools 

for the first three years of schooling (11). In Japan school lunches are provided in return 

for payment in 99.2% of compulsory schools and where families of low-income can 

receive financial support (12). 

Overweight and obesity (OWOB) has become a serious topic, and rather than only 

affecting high-income countries, the prevalence is rising globally. This global problem 

involves strong risk factors for developing non-communicable diseases, and is one of 

the reasons for early morbidity and mortality. Approximately 2.6 million people die 

every year as a result of being overweight or obese, and these conditions are thought 

to be one of the most serious public health challenges of the 21st century (13). 

Among children aged 5-19, OWOB prevalence has increased from 4% in 1975 to 18% 

in 2016 (13). The consequences of this can be very serious and associated with 

several physical problems. OWOB children are more likely to stay obese into adulthood 

and have an increased risk to develop chronic diseases, such as diabetes, 

cardiovascular diseases and musculoskeletal problems. In addition, OWOB among 

children is associated to suffering more often of low self-esteem, bullying, depression, 

loneliness and sadness (14). 

1.2 Factors related to obesity 

The main reason for OWOB is the energy imbalance of calorie intake and 

consumption. Overweight and obesity are defined as a abnormal high fat accumulation 

that may cause health problems (15). Body mass index (BMI) can indicate OWOB, and 

is a practical method for screening for weight categories. BMI is calculated as a 

persons´s weight in kilograms divided by the square of height in meters (16). 

According to the World Health Organization (15) BMI of 25 indicates overweight, 30 

obesity and BMI of 35 severe obesity in adults (15). When defining OWOB among 
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children, their age, sex, weight and height need to be taken into account. For this 

purpose, International Obesity Task Force (IOTF) has created charts for weight limit 

values to indicate overweight and obesity among children of different ages. IOTF has 

often been used in studies and especially by Norwegian health care (15,16). Also, 

WHO Growth Rerefence median and BMI z-score are used to indicate weight deviation 

among children (16). Children aged 5 to 19 years are defined as being overweight 

when their BMI is above one standard deviation, and obese when their BMI is above 

two standard deviations of the WHO Growth Rerefence median (15, 17, 18). 

Overweight is preventable, and the related risk factors are easier to control in countries 

with a well-functioning health care system with regular monitoring and screening 

capacity. The Nordic countries have a very similar health care system and national 

guidelines to be followed by health care workers. Children are called to regular 

screenings at different ages from birth to age 18. These contain weight and height 

monitoring, and dietary guidance (19). Despite the efficient health care system in the 

Nordic countries, the trend of OVOB among children is resembling those of other 

countries on a global scale. 

According to the studies and statistics, the prevalence of OVOB among children is 

higher in rural than urban districts in the Nordic countries (20). Overweight and obesity 

prevalence among children is similar in Norway and Finland, where the health care 

systems are quite similar, but where there are differences in school-lunch practices. 

Overweight and obesity among children and adolescent is a very complex problem 

and includes other factors in addition to an unhealthy-diet, such as lack of physical 

activity, social structures, and influence of genetic factors. In addition, many children 

have lack of resources, education or support outside of their home (21, 22). 

Diet alone does not result in overweight, and is not as such the only solution for 

effective weight control programs. Physical activity also plays an important role in 

health and wellbeing. A systematic review that examined interventions for preventing 

obesity in children found that physical activity can independently reduce the risk of 

obesity in children and adolescent aged 6 to 18 years. Diet combined with physical 

activity may as well be effective. In contrast, results from interventions involving only 

dietary changes found little or no impact on BMI (23). Another systematic review found 

strong evidence that physical activity interventions at schools alone or with home 
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involvement, or combined diet-physical activity interventions, prevented childhood 

obesity (24). Race, gender, culture, and environment are influential factors for 

childhood overweight and obesity, suggesting that some of the populations are more 

vulnerable to develop overweight and obesity. Low socioeconomic status reflects 

social inequalities in diets. Basically, those who are more vulnerable for poorer diet 

and weight gain, should receive more focus and support for prevention and 

management of overweight (5, 25). 

Several studies have been conducted to examine the relationship between school 

provided meals and children’s weight status and BMI. Most of these consider NSLP 

and SBP programs in the US. In 2010, the nutrition standards for U.S. school meals 

were updated after the implementation of the Healthy, Hunger-Free Kids Act initiated 

by the US Department of Agriculture. The new nutrition standards were implemented 

in schools in 2012-2013 (26). The results following the update of the nutrition standards 

showed that school meals of higher nutritional quality may contribute to reduced weight 

and increased health status of children who participated in NSLP (9, 27, 28). In 

addition, a few studies showed that children who eat school provided meals had a 

more nutritious lunch compared to children with home-packed lunch (28-30). 

The hypothesis of this thesis is that offering high-quality school meals for free or with 

reduced price can improve health dietary intake and thereby have a positive effect on 

reducing children´s BMI on the long run. 

1.2.1 The research question and aim 
The aim of this study is to assess if there is an association between school provided 

meals and weight change in school-age children. 

The research question of this study:  

Is there an association between school provided meals and BMI changes in school 

aged children? 
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2 Methodology  
2.1 Study design 
This study is a systematic review, and it is conducted in accordance with PRISMA 

(Preferred Reporting Items for Systematic Review and Meta-analyses) guidelines (31). 

2.2 Eligibility criteria  

2.2.1 PICO criteria 
PICO (Population, Intervention/Exposure, Comparison and Outcome) criteria were 

applied to identify relevant studies for this systematic review to address the research 

question. The population of interest was children attending elementary school. The 

intervention group focused on children who were served free or reduced-price lunch at 

school. The comparison group was children who were given home-packed lunch. The 

outcome of interest is BMI, BMI change, BMI z-score, weight gain or weight loss. 

 
Table 1.PICO criteria applied in this study. 

Population Intervention Comparison Outcome 

 
Children aged 4 -
18 years  

 
School provided 
meals/lunch, free 
or reduced price 
scool lunch 

Home-packed 
school lunch 
 
Nonparticipant of 
school provided 
meals 

 
BMI,BMI-change, BMI 
z-score, weight gain, 
weight loss  

 

2.2.2 Inclusion and exclusion criteria  
Studies that are included in this systematic review (SR) examine children attending 

elementary school or pre-school at kindergarden. Studies evaluating the relationship 

between school provided meals or home-packed lunch and outcome of BMI, BMI z-

score, BMI change, weight gain or weight loss were included in the SR. This SR 

includes cohort studies with either cross-sectional, quasi-experimental or longitudinal 

study design. 

 

For longitudinal studies involving an intervention, a follow-up time of six or more 

months was set as a requirement to be included in this systematic review (32), to be 

able to observe an effect on BMI (18). To minimize heterogeneity due to the influence 

of culture and economical differences on dietary behavior, this SR only includes 
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studies conducted in high-income countries. List of studies included in this SR is 

provided in Appendix 1. Published full text articles in English, Finnish, Swedish or 

Norwegian language were included. 

 

Studies were excluded from the SR if they did not meet the criteria of the population of 

interest, children aged <4 and >18 years. Studies that did not include the outcome 

criteria of effect of school provided lunches on weight, or reported outcomes focused 

only on nutritional contents or physical activity without BMI/weight outcomes, were 

excluded. Also, studies with missing full text were excluded. Studies published earlier 

than the past 15 years (before 2007) were excluded. 

2.3 Literature search strategy 
The SR was conducted utilizing four different databases: PubMed, Medline, CINAHL 

and Embase. The keywords of the search strategy were based on Medical Subject 

Headings (MeSH) terms. The following search terms were used; school meal, school 

provided meal, school lunch, BMI, BMI z-score, BMI, SDS, body mass index, weight 

change, weight gain, children, adolescent. 

 

Boolean operators “AND” and “OR” for filtering searches were used. Search terms for 

school meal, school provided meal, school lunch and school meals were combined 

with “OR”. Search terms for BMI, BMI z-score, BMI, SDS, body mass index, weight 

change or weight gain were combined with “OR”. Search terms for school aged 

children, children and adolescents were combined with “OR”. These three different 

search terms themselves were combined with “AND”. The studies were filtered to 

include only human studies, specified publication year and full text publications. Search 

was started during the autumn 2021, and the last search was done by the end of the 

April 2022. A research librarian was consulted to confirm that the right literature search 

strategy was used. 

 

Hand-searching was conducted of selected studies that met the inclusion criteria to 

ensure that no relevant articles were missed. Hand-searching was done by screening 

through references of selected studies. 
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2.4 Selection process and data collection 
The selection process and data collection were done by the author. At the first phase 

retrieved titles were independently checked from all the identified records to exclude 

studies that were not relevant to the research question, and any duplicates were 

removed from the literature search. 

 

Second, screening of the abstracts led to exclusion of studies if they did not meet the 

inclusion criteria. Further screening was based on careful examination of full articles 

of the selected studies. Systematic reviews, studies that had too short follow-up time, 

“gray” literature (one master thesis), or outcomes that did not meet the research 

question were excluded. Critical appraisals of the selected studies were conducted by 

two student colleagues in addition to author before confirming their final eligibility to 

this systematic review. 

2.5 Data extraction 
A table sheet was developed to extract data from the included studies. The following 

data was collected from each of the included study: authors, year of publication, 

country, study design and data that been used. Studies were also identified by 

numbers to facilitate their handling during the process. The characteristics of the 

included studies are presented in Table 2 and Table 3. 

2.6 Quality assessment of selected studies – risk of bias 
assessment 

The quality assessment was done by author and two students colleagues. The quality 

assesment/critical appraisals were conducted on all of the selected studies by both the 

author and the student colleagues, to provide two assessments of each study. The 

studies were distributed randomly to the fellow students by casting lots, and both 

student colleagues provided eight guality assessments each. 

 

We used The Joanna Briggs Institute critical appraisal tools that are designed for  

improving healthcare practice and health outcomes (33). JBI has several critical 

appraisal tools, designed for various study designs that were also used in this review. 

The aim of these appraisals is to assess the methodological quality of a study, and to 

find possibe bias in design, conduct or analysis. The critical appraisal tool for cohort 
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studies include eight questions for determining bias of the study. Cross-sectional 

critical appraisals tools include 11, and quasi-expermiental nine questions. 

  



 

 9 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Records identified through 
database search: 

Databases 
PubMed (n = 252) 
Medline (n = 124) 
Embase (n = 218)  
Cinhal (n = 482)  
Another search (n = 7) 

  
Total (n = 1083)  

Records removed before 
screening: 

Duplicate records 
removed  
(n = 15) 
Records removed for 
other reasons (n = 758) 

Records screened for 
abstracts  
 
(n = 310) 

Records excluded: 
(n = 270) 

Reports assessed for 
eligibility 
 
(n = 40) 

 
Reports excluded: (n=24) 
Full-text articles excluded 
with reason  

 
 

Studies included in review 
(n = 16)  
 

Identification of studies via databases  
Id

en
tif

ic
at

io
n 

Sc
re

en
in

g 
 

In
cl

ud
ed

 

Figure 1. Summary of the literature search. 
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2.8 Description of the included studies  
A total of 16 studies were included in this SR. 13 of the included studies were cohort 

studies, which of six had longitudinal cohort study design. Two of the of the included 

studies were cross-sectional studies and one quasi-experimental intervention study. 

All studies, except one from the UK, were conducted in the U.S. The studies from U.S 

examined association between school meal participation and BMI. Children who 

participated in the studies were children who were eligible for free school meals, and 

the studies examined association between participation in NSLP/SBP and BMI. Two 

of the studies were targeted to study children from low income families (34, 35). 

 

Most of the studies included participation to a school breakfast program as an 

intervention, in addition to school lunch program. Focus on this thesis was the 

association of participation on school lunch and its relationship to BMI or weight 

outcomes. In the U.S there are different kind of school meal practices. One of the 

mostly examined practices in the included studies is the participation in National 

School Lunch program NSLP and/or school breakfast program SBP. One study 

examined the impact of Universal Free meals UFM, which has been adopted in schools 

and district in the U.S. The UFM program provides free lunch and breakfast for all, 

irrespective of the family´s financial situation (36). Two of the included studies 

examined reasons for the relationship between school meals participations and BMI 

outcomes. 

Most of the studies have been conducted before the implementation of USDA updated 

nutrition standards. These new updated nutrition standards were implemented in the 

school year 2012-2013. The effects of the new guidelines vary at national level, as the 

decision for changes has been made by local school districts, and the effect can’t be 

observed in studies that were conducted before (37). 
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Table 2. Characteristics of the included studies. 

 

2.8.1 Description of data 

The data that has been used in the included studies contains similar information about 

children´s health and households characteristics. Five of the included studies have 

used data from the ECLS-K (Early Childhood Longitudinal Study Series, a kindergarten 

cohort data) program. The program includes two longitudinal studies that examine child 

development, school readiness and early school experiences. The kindergarten cohort 

class of 1998-1999 is a sample of children followed from kindergarten through the 

eighth grade. The data includes a sample of 21,260 children from years 1998-1999 

and up to 2006-2007, and has been conducted in over 1000 different schools, 

collecting a wide range of information on children, their families, and schools (38). 

ID nr.  Author  Year Location  Study Design  Data 
1. Gleason et al. 2009 USA Cohort SNDA-III 
2. Schanzenbach 2009 USA Panel, cross-

sectional 
ECLS-K 

3. Ji Li et al.  2010 USA Cross-sectional NSCH, years 2003-
2004 

4. Baxter, Hardin 
et al.  

2010 USA Cohort  Years 2004 - 2007 

5. Millimet et al.  2010 USA Cohort, panel study, 
longitudinal 

ECLS-K 

6. Hernandez 
et.al  

2013 USA Cohort, longitudinal  ECLS-K 

7. Paxton, Baxter 
et al.  

2012 USA Cohort Data from four cross-
sectional studies.  

8. Guinn et al.  2013 USA,  Cohort, longitudinal Years 2004-2007 

9. Baxter, Paxton-
Aiken et al.  

2012 USA Cohort Data from four cross-
sectional studies 

10. Mirtcheva et al. 2013 USA Cohort, longitudinal  PSID – CDS, from 
1997 to 2003 

11. Capogrossi et 
al.  

2017 USA Cohort, longitudinal ECLS-K 

12. Vericker et al.  2019 USA Quasi-experimental, 
intervention, 
longitudinal 

ECLS-K 

13. Kenney et al.  2020 USA Cohort NSCH  
14. Bardin et al.  2020 USA Cohort  SNMCS, 2014-2015 

15. Schwartz et al.  2020 USA Cohort, longitudinal Student Level Data, 
2010-2013 

16. Holford et al.  2022 UK Cohort  NCMP, from 2008 to 
2018 
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Two of the studies used the National Survey of Children´s Health (NSCH) data. NSCH 

provides information on children´s physical and mental health. NSCH data that was 

used in one of the included studies by Ji Li et al., conducted the study by a telephone 

survey repeated three times between 2003 and 2012. Kenney et al. used NSCH data 

from 2003 to 2018 (39). 

 

Child Development Supplement (CDS) is one of the components of the Panel Study of 

Income Dynamics (PSID). PSID includes a sample of 18,000 people in 5,000 

households and provides data on children and their families. It includes a wide range 

of questionnaire information of family’s employment status, income, expenditures, and 

wealth. The CDS study collected information from parents and children according to 

the age-graded assessment of cognitive, behavioral and health status (40). 

 

The third School Nutrition Dietary Assessment study (SNDA-III) was used in one of the 

included studies. SNDA-III data is representative of all public-school students during 

school years 2004-2005. The sample is collected from grade 1st to 12th and includes 

2,314 randomly selected children. Each sample includes twenty-four-hour dietary 

recalls along with student and parent surveys. The surveys include questions related 

to participation in NSLP/SBP, and characteristics of demographic and socioeconomic 

status such as a sex, ethnicity, family income, family structure, parent’s employment 

status and education level. In addition, the study includes questions of the children´s 

physical activity level, eating habits and other lifestyle habits such as watching TV and 

computer use. Weight and height of the children were measured by the study team. 

Parents were interviewed in person or by telephone, depending on the child´s age (41). 

 

The School Nutrition and Meal Cost Study data (SNMCS) is a representative sample 

of 2165 students across 293 public schools. The student´s ages range from 6 to 19 

years, and they participated in the NSLP during the school year 2014-2015. SNMC 

includes information on student demographics, physical activity levels, usual eating 

habits and household characteristics. The information was collected by interviewing 

students and parents (28). 

 

Student transaction data is collected by NYC Office of School Food. The data includes 

information on gender, race, primary language spoken at home, English proficiency, 
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birth country, validity for free or reduced-price lunch, and participation for school meals. 

It also includes participation in special education, attendance, some academic scores, 

and student heigh and weight. The school collected data on participation in school 

lunch and breakfasts. This data is collected by using an electronic Point-of-Service 

(POS) tracking system to record meal transactions with student-ID and time stamps 

(42). 

 

In the UK, National Child Measurements Program NCMP collected data on the height 

and weight of children in all 16,000 primary schools in England on each school year 

since the 2005/06. This was the government´s strategy to tackle obesity and to gather 

population-level data to analyze the trends in growth patterns and obesity (11). 

2.9 GRADE assessment 

GRADE-guidelines (Grades of Recommendation, Assessment, Development and 

Evaluation) were used to assess the quality of the studies included in this SR. GRADE 

method ranks the study quality from very low to low, moderate, or high. Observational 

studies start at low. There are factors that can either reduce or increase the quality of 

the evidence. In this thesis the factors that reduced the quality of evidence were due 

to unclarity of risk of bias, and some serious inconsistency and imprecision of the 

results. 

 

All the included studies were directly relevant to the SR. The limitation of risk of bias 

was found in surveys that could not describe clearly how many times children were 

participating to school meals, and what and how much they ate. Diet or school lunch 

quality was unclear nearly in all the studies, which makes it difficult to compare the 

result to the European countries. School meal participation was reported either from 

none to three or more than three times per week, which can also increase the risk of 

bias. Studies which had observed participations in school meals by researchers 

increased the quality of evidence. Measurements that were taken by researchers, in 

addition to data, increased the quality of evidence as well. Surveys where children´s 

weight and height were reported by parents were seen as a risk of bias. GRADE 

assessments for included studies are provided in Table 4.
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3 Results  
3.1 Results of the literature search  
Based on this SR the impact of school provided meals on children´s bodyweight 

showed diverse results. No association between school-provided meals and BMI was 

shown in five of the 16 studies. Positive association between school provided meals 

and BMI was shown in four of the 16 studies. These studies used data before the 

updated nutrition standards for school meals were implemented in the U.S. Three of 

the 16 studies were measuring the effect of HFFK updated nutrition standards for 

school meals and BMI outcomes. The results are divided in four main categories. 

3.2 No association between school provided meals and BMI 
outcomes 

Five of the 16 studies found no evidence of a relationship between school meal 

participation and BMI outcomes. The results of the study by Gleason and Dodd (41) 

didn´t find evidence that NSLP participation is related to BMI or risk of overweight or 

obesity. The study had adjusted for confounding factors such as a level of physical 

activity, screen time, school characteristic, usual eating habits and students’ 

demographic and socioeconomic characteristics. Non-Hispanic black students tended 

to have higher BMI whereas more active children had lower BMI. Participation in the 

NSLP, at least three days a week, showed no relationship in weight status. This study 

also included participation in the SBP. Summarized, the results showed that 

participation in NSLP did not influence the weight outcomes, but participation in the 

SBP was estimated to reduce BMI. These results are similar with those reported by 

Baxter, Hardin et al. (43), who found that daily participation in school provided meals 

was not significantly associated with BMI. In addition, the study by Hernandez (34) did 

not detect a change in the average levels of BMI when studying the impact of 

participating in the NSLP among low-income children. However, when analyzed by 

gender, participation in NSLP was associated with rapid weight gain among low-

income girls but not in boys (34). 

 

Paxton, Baxter (44) et al. examined the relationship between school meals and BMI 

outcomes using four cross-sectional studies. The results showed that participation to 
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breakfast, lunch or both were not related to BMI outcomes, but race was related to BMI 

after accounting for all other variables. In this study BMI was estimated to be greater 

among black children compared to white. The results are consistent with other studies 

and show also how age was positively related to BMI increase with one month´s 

increase in age. The observed energy intake was positively related to BMI for all school 

provided meals, but gender was not related to BMI in this study (44). The study by 

Mirtcheva et al. (45) showed that participation in NSLP in public schools increased 

weight. However, when analyzed separately by gender, the increase in BMI percentile 

was for girls, but had no effect for boys. Girls who participated to school provided lunch, 

were on average eight BMI percentiles heavier than non-participating girls. The 

characteristics for children who participated in NSLP were more likely to be black, 

Hispanic, have a lower birth weight and less educated mothers. In summary, this study 

didn´t detect an effect between school lunch and higher weight outcomes (45). The 

limitation of this study is that the number of times a child ate school provided lunch per 

week was unknown. 

 

Baxter, Hardin et al. (43) studied the association between BMI and daily participation 

to school meals and their observed energy intake. The study showed that children 

having school meals, either breakfast, lunch, or both, had no association to BMI 

changes. Gleason et al (41) found the similar results, where BMI was not influenced 

by whether children were participating in one or more school provided meals. The 

study of Baxter, Hardin et al. (43) showed that children who participated to breakfast 

were more likely to belong to a higher BMI category for every increase of 100 

kilocalories (43). 

 

Although the previous studies did not find an association between the school provided 

lunches and BMI, some studies related to participation to the SBP show different 

results. Gleason et al. found that participating to SBP was related to reduced BMI, and 

where the participating children had a lower BMI than those who did not eat breakfast 

(41). Baxter, Hardin et al. (43) also found that breakfast location was important when 

analyzing  BMI changes. Children who ate breakfast in the classrooms, were observed 

to have a higher energy intake than those who ate in the cafeteria (43). 
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3.3 Positive association between school provided meals and 
BMI outcomes 

Four of the included studies showed that school provided meals were associated with 

weight gain. Schanzenbach (46) compared children who ate school provided meals 

with children who brought home-packed lunch. The study found that students who ate 

school provided meals were more likely to be overweight. These students were 2.4% 

more likely to be overweight by the end of the first grade and 2% after having school 

provided meals for two years (46). 

 

The study by Millimet (47) et al. showed that children that participated in both SBP and 

NSLP are associated with heavier weight on the third grade. Participating in one of the 

programs increased BMI by 0.6% from the first to third grade. These children were also 

3.1% more likely to be overweight on third grade. Only participating in NSLP was 

associated with an 6.8% increase in probability of being obese on third grade. When 

entering kindergarten, 11.3% of the children were obese, and on third grade 17.2%. In 

summary, the results show that children’s participation to SBP did not contribute to 

weight gain, but NSLP may aggravate it. The results concerning the relationship 

between SBP and BMI is supported by the previously mentioned studies as well (47). 

 

Li et al. (48) found that school type has an impact on BMI, with a stronger effect for 

lower SES households. Children attending the public school and participating in NSLP 

or SBP have a higher BMI than their counterparts in the private schools. Children with 

higher SES, and not eligible for NSLP/SBP, had a higher mean BMI in public compared 

to private schools. School type did not have a significant effect on the probability of 

being overweight in the lower SES households. Generally, children that are attending 

public compared with private schools have higher BMI, regardless of the NSLP or SBP 

programs. Children who were eligible for the NSLP or SBP have a 4.5% higher 

probability of being overweight compared to not eligible children (48). 

 

Capogrossi and You W. (35) examined the influence of participation in both school 

meal programs compared with just one program and followed the weight progress from 

1st to 8th grade. The results show that school provided meals increase the probability 

of higher BMI and risk of being overweight. The results indicate that there was a 

relationship between meal program participation and higher weight. The impact was 
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stronger during long-term participation (1st through the 8th grade), than short-term 

participation (1st to 5th grade). The impacts of school meal programs on weight of the 

children were most significant in the southern and northeastern regions of the U.S, 

which may have implemented different practices that could influence the types of food 

served at school. The probability of being overweight for a child on the 5th grade and 

who participated in NSLP was larger in the south. Also, participation in both programs 

in the northeastern region had a significant impact on the 8th grade child´s weight (35). 

3.3.1 Factors affecting the positive association between school meals 
and BMI 

Two of the included studies explored the reasons for the positive relationship between 

participation in school provided meals and BMI. A secondary analysis by Baxter, 

Paxton-Aiken et al. (49) examined the positive association between BMI and energy 

intake of school-provided meals among fourth-grade children, and linked these to 

different explanatory factors. The study found that the average BMI for black children 

was estimated to be greater compared to white children. BMI was also greater for girls 

than boys. The influence of daily energy intake of school-provided meals and BMI was 

stronger for girls and black children. The study also showed that the amounts of school 

provided meals eaten were positively related to the BMI. When served large portions, 

children consumed more than when served age-appropriate portions. BMI was 

negatively related to the energy content given in the food distributions (49). 

 

The study by Guinn et al. (50) also explored the relationship between fourth-grade 

children´s BMI and the energy intake of school-provided lunch. The purpose of this 

study was to identify factors that may contribute to the positive relationship between 

BMI and energy intake related to the study published in 2010 (43). Three of the seven 

outcome variables were significantly related to BMI. First, BMI increased in relation to 

the amount eaten per serving of a standardized school meal portion. Secondly, the 

energy intake of flavored milk increased BMI and children consumed nearly 9-11% of 

their daily kilocalories from flavored milk at school-provided meals. Third of the 

significant outcomes was negative relationship between BMI and the energy content 

given in the food trades which is consistent with the finding of a previous study (50). 
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3.4 Negative relationship between school provided meals and 
BMI outcomes 

Only two of the included studies found a health effect between school provided meals 

and BMI. The study from UK by Holford et al. (11) examined Universal Infant Free 

School Meal (UIFSM) impact to children´s bodyweight. This policy was implemented 

in the UK in September 2014. The study compared children who participated/were 

exposed to the school meal policy for different durations with children not exposed to 

the policy changes. The study found that longer exposure to UIFSM had a beneficial 

impact on bodyweight. The results showed that the participating children were 1.2% 

more likely to be healthy weight and 0.7% less likely to be obese, compared to children 

who were not provided UIFSM. BMI was on average 4.3% of a standard deviation 

lower among those that participated compared to the non-participants. If expecting that 

the impact of UIFSM depends on the dose or free meals received, a greater effect 

should be observed for the children at the end of the first school year. In fact, longer 

exposure to UIFSM reduced bodyweight (11). 

 

The study by Schwartz and Rothbart (42) examined the impact of the Universal free 

meals (UFM) on student performance, school meal participation and weight among the 

New York City middle school students. UFM was provided to all the students 

regardless of the income status and it increased participation to school lunches by 11% 

for the non-poor and 5.4% for the poor students. The strongest association between 

the provided school meal and weight was observed among non-poor students, who 

showed a 2.5 % decrease in the probability of being obese. At the same time school 

performance scores increased significantly in math and English language arts both 

among non-poor and poor students. This study did not detect that the UFM increases 

the probability of students becoming obese or overweight (42). 

 

3.5 Research findings regarding national improvement in 
nutrition standards  

USDA developed updated the nutrition standards for schools 2010 by the Healthy, 

Hunger-Free Kids Act (HFFK) which were implemented in the US schools in 2012-

2013. Three research studies examined the effects of the updated nutrition standards 

and weight outcomes after its implementation. 
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The first study which was conducted to measure the effect of the updated nutrition 

standards was conducted by Vericker et al. (37). The primary outcome in this study 

was a difference between BMI z-scores in the third grade and first grade children. This 

study was examining data before and after the update in nutrition standards. Data from 

ECLS-K 1999 includes first grade children in 2000, who did not experience school 

nutrition standards. Data from ECLS-K 2011 includes first grade children in 2012, who 

experienced effects of a change in nutrition standards. Study compared the weight 

status of boys and girls of the NSLP participants and nonparticipants in both ECLS-K 

cohorts (37).  

 

The results showed that BMI z-scores increased between the first and third grade in 

the primary cohort (ECLS-K 2011) among male NSLP participants and 

nonparticipants, but the increase in BMI z-score was lower for participants after 

controlling for other factors. Similar findings were observed for the second cohort 

(ECLS-K 1999) among boys. Increase was lower for NSLP participants from the 

primary cohort, who experienced the change in school nutrition standards. According 

to the results, revised meal standards may improve BMI z-scores for boys but not for 

girls (37). 

 

The study by Kenney at al. (51) examined whether HHFKA´s revised legislation was 

associated to reduced childhood obesity risk over time. The data for this study was 

collected before and after the implementation of the HHFKA legislation. Before HHFKA 

changes, children living in poverty showed increased odds of being obese per year of 

follow-up. After HHFKA implementation the odds for obesity were reduced by 9% for 

each year. This study estimated that after the legislation change there were 500,000 

less obese children living in poor families. This could imply a reduction in the risk of 

future chronic diseases for these children as well as reduced health care cost. 

However, this study did not find an overall association between the legislation change 

and childhood obesity trend (51).  

 

The third study that examined the association between weight status and school 

provided meals after the implementation of the updated nutrition standards were 

conducted by Bardin and Gola (28). Approximately 25% of the nonparticipants in NSLP 
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were OWOB and 40% of those who participated for three or more days were identified 

as OWOB. In summary, there was no difference in the weight status for students who 

usually participated in the NSLP three or more days per week compared with those 

who participated less often (28). 
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Table 3. Characteristics of the included studies and their result. 

Author 
year, 
location 

Study 
design 
       Data 

Participant  Intervention 
    Comparison 

Outcome(s)                        Results  

1.  
Gleaso
n et al 
 
2009 
USA 

Cohort  
 
Data from 
SNA-III. 

Sample of 2,228  
1 st through 12th grade 
children.  
 
Students from school 
year 2004-2005. 

 
Participation in NSLP 
and SBP programs.  
 
      Nonparticipants  

 
Four outcomes’ variables, 
based on student´s 
measured BMI. BMI z-
scores.  
 
 

No evidence of relationships between school lunch 
participation and four BMI-related outcomes.  
 
School breakfast participation was associated with 
significantly lower BMI, declined by 0.15 points 
(p<0.05). 

2.  
Schan-
zenbac
h 
 
2009 
USA 
 

Cohort 
panel and 
Cross-
sectional  
 
Data from 
ECLS-K 
study.  

Children from 
kindergarten through 
eighth grades.  
 
Data from 15,000 
students, 1000 
different schools.  

3,295 School lunch 
participation  
 
 
1,546 Students who 
consumed brown 
bag from home their 
lunch.  

 
BMI, BMI z-scores  
 
Lunch participation status 
collected from parents 

 
Children who consumed school lunches are two 
percentage points more likely to be obese compared 
brown bag- consumers. Though they enter 
kindergarten with the same obesity rates. 

3.  
Ji Li et 
al. 
 
2010 
USA 

Cross-
sectional.  
 
Data from 
NSCH year 
2003-2004 

Children aged 6 to 17 
years.   
 
Totally 62,872 
observations of  

Participation in 
NSLP/SBP at public 
school  
Participation in 
NSLP/SBP at private 
school.  

 
 
BMI 

If child attends public school and is eligible for the 
NSLP/SBP, BMI is 0,725 (p<.001) higher than 
children attending private schools.  
 
Children eligible for NSLP or SBP have a 4.5% 
higher probability of being overweight.  
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4. 
Baxter, 
Hardin 
et al.  
 
2010 
USA 

 
Cohort   

 
Total 1,571 children, 
observed eating 
school meals fourth-
grade children.  
(90 % black, 53% girls) 
Data collected during 
three school years: 
2004-05, 17 schools 
2005-06, 17 schools. 
2006-05 8 schools  
 
South Carolina district.  

 
School lunch 
participation. 
 
Seven of the schools 
had breakfast in the 
classroom, all other 
in the cafeteria.  
 
Observation of 
school meals intake 
by research staff. 

 
BMI  
Research staff measured 
(weight/height) children in 
the morning after breakfast, 
but before school lunch.  
 
 

 
Breakfast, lunch participation and combined 
participation were not significantly associated with 
BMI. 
 
BMI relationship with sex was significant (P<0.001) 
average BMI for boys 20.56 girls 21.33 
 
BMI related to age was significant (p=0.006) BMI 
increased by 0.06kg/m as age increased by on 
month. 
 
Breakfast locations was significantly (p=0.012) 
associated with BMI. Average BMI was higher for 
children with breakfast in the classroom (21.50) than 
in cafeteria (20.54).  
 

5. 
Millimet 
et al.   
 
2010 
USA 

Cohort 
panel study. 
Longitudinal 
 
Data from 
ECLS-K 
study.  
 

 
13,531 children from 
994 schools.  
 
 
 

3,347 participate in 
both SBP and NSLP  
6,994 participate 
only NSLP 
116 participate only 
SBP. 

 
BMI, change of BMI 
percentile 

 
Positive association between participation NSLP and 
child weight gain, 6.8 percent increase in the 
probability of being obese in third grade.  
 

6. 
Hernan
dez et 
al.  
 
2013 
USA 

Cohort 
Longitudinal
, secondary 
data 
analysis 
 
Data from 
ECLS-K 
study   
 

 
Low-income students 
totally 1,140 
 
girls n.574, boys n.566 

 
Participation in the 
NSLP  
 
Non-participating in 
the NSLP 

 
Patterns of NSLP 
participation.  
 
Age- and sex-specific BMI 

 
82% participated in NSLP. 35% persistent, 47% 
transient.  
 
No significant change in average levels of BMI.  
Results suggest participation in NSLP is associated 
with rapid weight gain for low-income girls, but not 
for boys compared to non-participating. 
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7.  
Paxton, 
Baxter  
et al.  
 
2012 
USA 

Cohort  
 
 
 
Data from 
four Cross-
sectional 
studies. 

1,535 of children were  
51% black, 51% girls.   
 
Total 342 children.  
54% black, 50% girls.  
 
Fourth-grade children, 
from 6 to 11 
elementary school in 
Augusta, GA. During 4 
school years, years 
1999 to 2003.  

 
Participation in 
school meals SBP 
and lunch  
 
(Direct meal 
participation of 342 
children. Total 1,264 
school meals, 50% 
breakfast) 

 
BMI 
Weight/height 
measurements by research 
staff.  
 
School-meal participation 
were observed by research 
staff. 

 
No significant relationship between school-meal 
participation and BMI (p> 0.594). 
 
Results support a positive relationship between 
observed energy intake at school meals and BMI 
increase.  

8.  
Guinn 
et al.  
 
2013 
USA 

Cohort, 
longitudinal 
 
Cross-
sectional 
study 

Of the fourth grade 
1,730 children, 465 
was randomly selected 
for meal observation.  
 
Data collected during 
2004-2007.   
1 school district in 
Columbia, South 
Carolina 

 
Participation in SBP 
and NSLP, observed 
by research staff.   

BMI; Weight/height 
measurements by research 
staff 1 point of time 
-Energy content of items selected 
in kilocalories 
-Number of meal components 
selected 
-Number of meal components 
eaten 
-Amounts eaten of standardized 
school-meal portions 
-% of energy intake from flavored 
mil 
-% of energy intake received in 
trades 

 
BMI was positively related to energy intake from 
flavored milk (p=.0041). Energy intake of flavored 
milk increased average BMI by 0.347 kg/m for 
every 100-kcal. 
 
BMI was positively related to amounts eaten of 
standardized school-meal portions (p<.0001)  
per serving over both school meals. BMI increased 
by 8.45 kg/m.  
 
BMI was neg. related to energy intake received in 
trade by decreasing 0.468 kg/m for every 100-kcal 
increased. 
 

9. 
Baxter, 
Paxton-
Aiken 
et al. 
 
2012 
USA 

Cohort  
 
Data from 4 
cross-sectional 
studies.  
 
Data 
conducted 

328 children, total 
1178 school meals, 
50%female, 54%black.  
 
Fourth-grade children.  
From 13 schools, 6 to 
11 public elementary 
schools per school 

 
 
Participation in 
school-provided 
meals, breakfast, 
and lunch.  
 

 
BMI: Weight/height 
measurements conducted by 
research staff.  
 
Daily energy intake aspects 
of school meals.  
-amounts eaten  

Daily energy intake at school-provided meals was 
significantly (P< .0001) related to BMI, the average 
BMI 0.52 kg/m increased for each 100-kcal increase 
in intake at school meals. 
 
Amounts eaten was significantly (P <.0001) related 
to BMI. BMI increased 2.98 kg/m on average per 
100-kcal increase.   
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1999-2000, 
2002-03. 

year. 1 district in 
Augusta, Georgia.  

School-meal 
participation were 
observed by 
research staff. 50% 
breakfast 

-energy content given  
-energy intake received in food 
trades 
-energy intake from flavored milk 
-energy intake from a la carte ice 
cream 
-breakfast type.  
 
Sex, age, and race 
black/white. 

 
Energy content given in food trades was (P=.0052) 
negatively related to BMI. BMI decreased 1.04 kg/m 
on average for every 100-kcal given. 
 
Sex was significantly (P=.0040) related to BMI, 
average greater for female.  
 
Race was significantly (P=.0002) related to BMI, 
BMI estimated to be greater for black children 1.62 
kg/m.  
 
Age and study were not significantly related to BMI. 

10. 
Mirtche
va et al. 
  
2013 
USA 

Cohort 
Longitudinal 
study 
design. 
 
Data from 
CDS/PSID.  

 
Totally 3,204 children, 
aged 6 to 18, attending 
to public schools.  
 
Data from 1997 to 
2003. 

 
Participation in NSLP 
 
Sample of 1,576 
observations.   

BMI percentile and body 
weight classification, 
overweight/obese and obese 
status.  
 
Weight measurement was 
from data. Height reported 
from caregiver in 1997 and 
measured in person by 
assessment interview in 
2003.  

 
Basis of the FE results this study does not find 
evidence that school lunches are related to higher 
weight outcomes. 
  

11. 
Capo-
grossi 
et al.  
 
 
2017 
USA 

 
Cohort, 
longitudinal 
 (DID) 
(ATT) 
 
Data from 
ECLS-K 
data 

 
Totally 14,710 
students included, 
from 1st through 8th 
grade.  
Low-income children 
eligible for FRP meals.  
 
South, Northeast, and 
rural areas. NSLP 

 
Participation in both 
NSLP and SBP 
 
 
Participation in only 
one program 

 
Weight, BMI z-scores  
BMI was objectively 
measured at each data 
collection point.  
 
School meals participation 
status were asked from 
parents 

Results of DID show that short-term participation 
(participating NSLP in 5th grade) in only NSLP 
increases probability to be overweight 0.059 
(P=0.03).  
 
Participating both program in 8th grade have 
statically significant increased 0.086 (P=0.04) 
probability of being overweight and a decreased -
0.071 (P=0.04) probability of being healthy weight.  
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increases probability 
ow.  

Statistically significant results of ATT show that 
participation in both program from 1st grade through 
8th grade increases the 0.231 probability of being 
overweight.  
 
Participating in only NSLP comparing both programs 
over the same period having lower (-0.299) 
probability of being overweight.  

12. 
Vericke
r et al.  
 
2019 
USA 

Quasi-
experiment
al 
intervention, 
longitudinal 
 
Data from 
ECLS-K 

 
Data from year 1999, 
9249 children  
 
Data from year 2011, 
5480 children.  

 
Participation in NSLP 
n=5480 
 
 
Nonparticipants in 
NSLP n= 9240 

BMI z-scores  
 
Heigh and weight assessed 
from the data.  
 
NSLP participation status 
were asked from parents.  

After implementation of updated nutrition standards, 
boys who participated in NSLP experienced slower 
BMI z-score growth than nonparticipants. 
  
No statistically significant relationship between 
school lunch participation and BMI z-scores for girls 
after implementation. 

13. 
Kenney
et al.   
 
2020 
USA 

 
Cohort  
 
Data from 
the NSCH  

Children aged 10 to 17 
years.  
Totally 173,013 
participants.  
in all US states and 
the District of 
Columbia from 2003 to 
2018.  
 
Time points before 
2003, 2007, 2011- 12 
after implementation 
2016-2018. 

 
Participation in 
school meals before 
the implementation 
of the HHFKA 
policies 
 
Participation in 
school meals after 
the implementation 
of the HHFKA 
policies 
 

 
Obesity, having a BMI above 
the ninety-fifth percentile.  
 
Parents reported the weight 
and heigh.  

 
No significant evidence for a change in the risk of 
having obesity after implementation (OR:0.98; p> 
0.05)    
 
For children in poverty, HHFK act was associated 
with significant reduction in the risk of obesity (OR: 
0.91 per year; p= 0.004). 
 
No significant association between legislation and 
childhood obesity trends overall.  

14. 
Bardin 
et al.  
 
2020 
USA 

 
Cohort  
 
Data from 
SNMCS 

 
Children aged 6 to 19, 
Totally 2165 students, 
across, 293 public 
schools.  
 

 
Participating in the 
NSLP and SBP.  

 
BMI, indicator for overweight 
and obese. Indicator for 
obesity.  

 
Participation in the school meal programs has no 
clear association with student´s weight status. 
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Years 2014/15 
Valid measurements 
were of 1963 students.  

 
15. 
Schwar
tz et al.  
 
2020 
USA 

 
Cohort, 
longitudinal  
 
 
Data from 
student-
level data 

 
For all public 
elementary New York 
City schools.  
 
Elementary and middle 
school students.  
Total 645,204 
students.  
Year 2010 to 2013.   

 
 
Participation in UFM 
school lunch  

 
 
Academic outcomes, school 
meal participation, BMI z-
scores 

 
No evidence of increases in average BMI.  
 
Some evidence that school lunch improves weight 
outcomes for non-poor students. 
 
No evidence that UFM increases the probability that 
students are obese or overweight.  

16. 
Holford 
et al.  
 
2022 
UK 

 
Cohort 
study 
 
Collected 
data from 
NCMP 

 
Total in 16,000,  
Children aged 4-5 and 
10-11. 
School years from 
2008/09 to 2017/18 

 
Children observed 
after introducing 
universal free school 
meals (UIFSM)  
 
Children observed in 
the years before 
introducing UIFSM  

 
BMI, Bodyweight outcomes. 
Heights and weight 
measurement x 1 per school 
year 

 
By the end of the school year, on average child who 
exposed to UIFSM is 1.1 percentage points more 
likely to be of healthy weight, 0.7 percentage less 
likely to obese.  
 
BMI 4.3% of a standard deviation lower than not 
exposed child.  
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Table 4. GRADE assessment of the included studies. 

 
# Study Study 

design 
Limitations 
Risk of bias 

Inconsistency Indirectness Imprecision Publication 
bias 

Grade 

1.  Gleason et al. Cohort No serious 
limitation (1) 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

No LOW 

Risk of bias: Did not have information about what or how much students eat. *Indirectness: Included participation to both 
SBP and NSLP but analyzed relationship to BMI separately. 

2.  Schanzenbach  Cohort 
panel, 
cross-sect. 

No serious 
limitation (2) 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

Yes LOW 

Risk of bias: Participation for school lunch students report: every day or most days Publication bias: Only one author  
 

3.  Li et al.  Cross-
sectional 

No serious 
limitation (3) 

No serious 
inconsistency 

No serious 
indirectness 
(3*) 

No serious 
imprecision 

No LOW 

Risk of bias: Unclear information how they measure school lunch participation. *Indirectness: Intervention included also 
SBP participation 
 

4.  Baxter, Hardin 
et al. 

Cohort No serious 
limitation (4) 

No serious 
inconsistency 

No serious 
indirectness 
(4*) 

No serious 
imprecision 
(4*) 

No LOW 

Risk of bias/Indirectness: 95 % were black. *SBP were also included as an intervention. *Imprecision: Included only 4th 
grade students.  
 

5.  Millimet et al. Cohort 
panel st. 
longitudina
l 

No serious 
limitation (5) 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 
(5*)  

No LOW 

Risk of bias: No direct observation about school meals participations, who consumed and how much. *Imprecision: 
Uncertainty about size of effect. 116 those who participate on SBP and 6,994 those who participate only NSLP.  
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6.  Hernandez     
et al.  

Cohort 
longitudina
l 

No serious 
limitation (6) 

No serious 
inconsistency 

No serious 
indirectness 
(6*) 

No serious 
imprecision 
(6*)  

No LOW 

Risk of bias: Unclear information about participation status, lack of dietary intake. * Indirectness: Patterns of NSLP 
participation. *Imprecision: few participant- total n. 1140, never participation n. 211.  
 

7.  Paxton, Baxter 
et al.  

Cohort No serious 
limitation (7)  

No serious 
inconsistency 

No serious 
indirectness 
(7*) 

No serious 
imprecision 

N0 LOW 

Risk of bias: Sample was collected in one district. *Indirectness: Subset 324 children. Only 4th grade students. SBP 
participation is included for intervention. Although results are combined with participation on NSLP or measured as individual 
variable.  
 

8.  Guinn et al.  Cohort 
long. 
Cross-sec.  

No serious 
limitation 

No serious 
inconsistency 

No serious 
indirectness 
(8*) 

No serious 
imprecision 
(8*) 

No LOW 

*Indirectness: Do not directly meet PICO of this master thesis SR. *Imprecision: Homogenous participation sample. Study 
included only 4th grade students, 95% were black.  
 

9.  Baxter, 
Paxton-Aiken 
et al.  

Cohort.  No serious 
limitation 

No serious 
inconsistency 

No serious 
indirectness 
(9*) 

No serious 
imprecision 

No VERY 
LOW 

*Indirectness: Results included both breakfast and lunch participation * Included only 4th grade students.   
 

10.  Mirtcheva et al. Cohort 
long.  

No serious 
limitation 
(10) 

No serious 
inconsistency 

No serious 
indirectness 
(10*) 

No serious 
imprecision 

No LOW 

Risk of bias: Did not have data of exact number of eating school meals per week. Did not have data of dietary intake and 
consumption patterns during school day or outside the school. Code usually eats school lunch was 3 times a week in year 
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2003 and further, but year 1997 usually ate a complete hot lunch offered at school. *Indirectness: differences in 
interventions in 1997 and 2007. Directly relevant study.  
 

11.  Capogrossi 
et al.  

Cohort 
long. 

No serious 
limitation 
(11) 

No serious 
inconsistency 

No serious 
indirectness 
(11*) 

No serious 
imprecision 

No LOW 

Risk of bias: Participation status were given from parent and school administrator surveys. *Indirectness: Directly relevant 
intervention. Included participation in SBP, but impact on participation in only NSLP were examined as individual variable.  
 

12.  Vericker et al.  Quasi-
experiment
al intervent 

No serious 
limitation 
(12) 

No serious 
inconsistency 
(12*) 

No serious 
indirectness 
(12*) 

No serious 
imprecision 

No LOW 

Risk of bias: Study did not have information about diet quality or food consumption. Follow-up time only 1 year after 
updated nutrition standards. *Inconsistency of results: Low R2 in several results. *Directness: Directly relevant 
interventions.  
 

13.  Kenney et al.  Cohort Few serious 
limitation 
(13) 

No serious 
inconsistency 
(13*) 

No serious 
indirectness 
(13*) 

No serious 
imprecision 

No VERY 
LOW 

Risk of bias: Parental report of weigh status. Did dot have information how recently policies were implemented. Did not 
included information about own consumption od school meals and snacks. Who was or was not consuming school meals. 
*Inconsistency: Due the high risk of bias results may not be consistent. *Indirectness: Study did include NSLP, SBP and 
smart snack programs. Results are combined.  
 

14.  Bardin et al.  Cohort No serious 
limitation 
(14) 

No serious 
inconsistency 
 

No serious 
indirectness 
(14*) 

No serious 
imprecision 
(14*) 

No LOW 

Risk of bias: Unclear, exact information about number of participations in school meals. *Directness: Study included as an 
intervention NSLP and SBP but examined result of NSLP as individual variable. *Imprecision: Uncertainty about the size of 
effect.   
 



 

 30 

15.  Schwartz et al.  Cohort 
long.  

No serious 
limitation 

No serious 
inconsistency 
 

No serious 
indirectness 
(15*) 

No serious 
imprecision 
(15*) 

No LOW 

Risk of bias: *Directness: Because of aim of this master thesis, I was primary interested of results that showed impacts of 
school lunch on weight outcomes. UFM including both free breakfast and lunch, but study analyzed also impact of school 
lunch as individual variable on weight. *Imprecision: Only one of the five weigh indicators results were statistically 
significant.  
 

16.  Holford et al.  Cohort No serious 
limitation 

No serious 
inconsistency 
 

No serious 
indirectness 
(16*) 

No serious 
imprecision 

No LOW 

*Directness: Directly relevant study.  
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4 Summary of the main results 
 
A clear message according to the results of the included studies on this SR is that 

school provided meals alone do not associate with BMI changes among school aged 

children. Several other factors, such as ethnicity, gender differences, SES, and other 

family characteristics influenced the results between school provided meals and BMI. 

 

Overall, universal healthy school meals contribute to reducing social and health 

inequalities and might be beneficial to school performance. However, other variables 

such as social class, gender, ethnicity and geographical location are related to the 

patterns of health and illness and influence BMI changes among children (52). Children 

are more likely to be obese and have higher bodyweight if they are income-eligible for 

reduced price school lunches. In contrast, children from the higher income families had 

a lower BMI than those from lower income background. Children who consumed meals 

at home were more likely to have higher educated parents and higher SES compared 

to the children who are participating in the school lunch programs (46, 47). 

 

Ethnicity and SES showed to be one of the greatest influencing factors explaining the 

association between school meals and BMI in the U.S. Eligibility of children for free or 

reduced-price school meals in the U.S. is linked to a lower SES, with families with an 

income level at or below 185% of poverty line being qualified for the program (36). 

Non-white, African American, and Hispanic children are more likely to come from a 

family with a lower income and participate in school provided meal programs in the 

U.S. One of the studies shows that 79% of the children who participated in the NSLP 

were non-Hispanic black, compared to non-Hispanic white children whose participation 

rate was 33% (34). In addition, non-Hispanic black girls had a higher percentage of 

being overweight and obese that non-Hispanic black boys (41, 46, 48). 

 

The difference between school-provided meals and home-packed lunch can partly be 

explained with home resources as mentioned earlier. Families in the lower SES are 

more likely to be unemployed or/and have lower education. These parents or 

caregivers more often have less resources to follow-up their children and children may 

have a lack of support with healthy lifestyle choices. Poor living conditions have been 
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associated with fewer opportunities for physical activity and greater number of fast-

food restaurants in the living area, which as well contribute to obesity. It is known that 

children living in poverty are exposed to stress. Stressful environment is associated 

with early puberty, that has been observed as early as at the age of eight among girls. 

Girls tend to store more body fat, which could explain the results to weight gain among 

girls in these studies. Parent´s lifestyles, physical activities level and eating behaviors 

are great predictors that impact to children´s BMI (41). 
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5 Discussion  
 
Several important points did arise from this thesis. Eligibility for participation in the free 

NSLP and SBP programs are related to lower income status in the U.S. The results 

showed that these children are most vulnerable for weight gain and more likely to be 

obese. Notable is also that in the U.S. low-income children are mainly non-white, 

African American, and Hispanic children. Households with low SES are often related 

to employment status and parental educational level. Household with lower SES 

reflects poorer free time activities, and less opportunities to participate organized 

activities. Parent’s higher education level and employment are associated with 

reduction in BMI (53) The Nordic countries are known as social democratic welfare 

states and to have less income inequalities. Remarkable is that social inequalities have 

been identified to be increasing in the Nordic countries. Also, poverty among children 

and adolescent has developed in the Nordic countries during the recent years. In 

Norway the number of children living in low-income households increased from 7.6% 

in 2006 to 9.4% in 2014. Also, children with immigrant background are increasingly 

represented in the low-income group (54). This increase has been seen as a public 

health problem. 

 

The included studies were conducted in the U.S. and one in the UK, where the income 

structures are different compared to for example the Nordic countries, where the 

intergenerational income mobility is higher (55). The cost of healthier food is higher 

than the unhealthy which can explain the higher obesity prevalence in several 

countries. Also, food cultures and practices vary among countries, and even between 

municipalities within countries (56, 57). 

 

Approxiamately 30% of daily energy intake of children are consumed at schools (58). 

WHO and countries separately have created recommendations and nutritional 

guidelines for intake of sugar, salt, and saturated fat. However, there is a lack of follow 

up on how the guidelines are applied in school meals. Results from the U.S. school 

meals are not directly comparable or adoptable to Norway or other Europian countries, 

as there are differences in diet quality, behaviors and local availability of groceries. 

Norwegian lunch culture concerning home-packed school lunches include bread, often 

complemented with vegetables and fruits. There are nutritional guidelines, but no 
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national policies for home-packed lunches. In contrast, Finland and Sweden provide 

healthy hot meals at school which are regulated by Ministry of Education (58). These 

meals also include vegetables and fruits and follow the nutritional guidelines and 

advice. 

 

Although some of the results showed a positive relationship between school provided 

meals and weight gain, they also showed how healthy diet can affect children´s overall 

health. Importantly, healthier diet at school may lead to healthier food choices later in 

life (5). The studies included in this SR did not describe clearly or exact how many 

times children participated in school meals per week, and what they ate. Despite these 

limitations, the results of the included studies support that school provided meals can 

be beneficial if they meet nutritional recommendations. Regarding the dietary content, 

previous studies have shown that participation in the NSLP leads to increased intake 

of fat, but also to lower intake of carbohydrates and added sugars (41). 

Simultaneously, participation in the NSLP leads to a higher daily intake of several key 

vitamins and minerals (41). The children attending school provided meals have more 

nutritional rich lunch content than those with home packed lunch (11). 

5.1 Regular meal patterns are beneficial for the health 
Related to observations from the included studies, breakfast and regularly meal 

patterns are important factors for health and wellbeing. Based on the evidence of 

studies, many children participate in school activities without eating, skip the lunch or 

have a long time between meals during the day (59). A study by Ober et al. (53) 

showed that children who ate breakfast on school days had on average lower BMI-

SDS and were significantly less likely to be overweight than children who did not eat 

breakfast. Children who regularly skipped breakfast on school days showed higher risk 

for being overweight compared to children who skipped breakfast occasionally. 

Children who skipped the breakfast, also did not eat lunch often. Skipping breakfast or 

not eating school lunch were positively associated with prevalence of being overweight 

(53). Skipping the main meals lead easily to higher intake of unhealthy snack food or 

unhealthy eating behaviors. Several studies have found association between regular 

main meal consumption and lower BMI (60). In contrast, the study by Vik et al. found 

that serving free healthy school meals for one year was not associated with lower 

intake of unhealthy snacks (61). 
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Schools are perfect arenas for promoting healthy choices and diet behaviors. Studies 

of school-based interventions that included both a healthier diet and increase in 

physical activity not only reduced bodyweight but also improved school performance 

(62, 63). This kind of obesity prevention interventions are improving health and 

academic performance and could be especially beneficial in areas with vulnerable 

children with low-income backgrounds. 

 

One of the studies by Bardin et al. (28) did not found association between school 

provided meals and BMI after legislation. While study by Vericker et al. (37) found 

evidence for lower BMI among boys but not for girls. Strongest evidence was found by 

Kenney et al. (51) whose results show that the new nutritional standards reduce 

obesity among children in poverty. Only two of the included studies showed negative 

association between school provided meals and BMI. One was conducted recently in 

the UK and the other one in the U.S., including all the public elementary schools in 

New York. 

 

According to the previous studies, there is no clear evidence of the effect between free- 

or reduced-price school lunch and bodyweight changes. Overall the results are 

showing that healthier diet behavior is beneficial for children from low-income 

households (28, 64). Results of this thesis are supported by previously published 

systematic review and few other studies that have been investigating free school lunch 

programs and overall dietary (5, 36, 59).
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5.2 Study implications and future recommendations 
The purpose of this thesis is to use the results as evidence and information for the local 

decision-makers and leaders. Another intention is to rise knowledge and 

understanding of the importance of healthy school meals and their impact on  

children´s wellbeing and academic performance. 

  

Universal school meals are reducing social and health inequalities. OWOB is not alone 

the individuals’ responsibility, but an issue where societies at large should take a stand 

and support the healthy lifestyle changes. The results of this this thesis show how 

school meals and other societal and lifestyle factors affect bodyweigh changes in 

school aged children. Policymakers should consider a new point of view in this issue, 

and develop national and local nutritional guidelines for school provided meals and 

home-packed lunch. 

 

A notable point identified when working with this thesis was the high OWOB prevalence 

among Finnish children and adolescent compared to Norway or Sweden despite of the 

free school meals served both in Finland and Sweden. When comparing the latest data 

of children with obesity in the UK, U.S and children from the Scandinavian countries 

Finland, Sweden, and Norway, the U.S and UK score the highest obesity rates. 

 

In the UK 32% of boys and 27.9% of girls were obese and in the U.S 34.5% of boys 

and 38% of girls. In Scandinavia, Finland has the highest rates of child obesity with 

31.3% for boys and 29.8% for girls. Sweden has child obesity rates of 22.6% for boys 

and 21.2% for girls, and Norway the lowest obesity rates of 15.5% and 16.1% 

respectively (20). All the three Nordic countries are geographically and societally 

similar welfare states. It would be interesting to know why there are such differences 

in obesity rates between Finland and Norway, and if the school provided meals in 

Finland are associated with the high child obesity rate in the country. Universal school 

meals are beneficial for health and academic performance, and even though the 

evidence regarding school provided meals and association to BMI changes is 

inconclusive, future studies could concentrate on evaluating other factors and school-

based interventions that could prevent childhood obesity and overweight. 
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5.3 Ethical aspects 
There are no concerns regarding ethical aspects in this systematic review, as the 

studies included in the study have been conducted and published earlier. 

5.4 Strengths and weaknesses of this review 

Strengths of this SR are that it follows strictly the PRISMA protocol for systematic 

reviews and that the inclusion and exclusion criteria are clearly defined and applied. 

All the included studies reported BMI as an outcome measurement. Studies in other 

languages that English were also included in the search criteria, but unfortunately not 

found. 

Studies included in this SR had a similar variation in the participants´ age range. A 

wide age range gives a broader picture of the overall BMI status though the elementary 

school, although there are other factors also that might affect the BMI. 

Two of the included studies examined other factors that explain BMI changes among 

fourth-grade children. These studies did not answer direct to the research question of 

this thesis, but these studies were included to explain more in detail which factors might 

influence the association between school lunch and BMI changes. 

This SR also has some limitations related to the quality of the evidence. Some of the 

included studies in this SR had several risks of bias and limitations that might affect 

the reliability of the results. There was heterogeneity in the study population’s age 

range, unclearly defined participation status in school provided lunch, unclearly 

described school meals and the follow up times had variations. These factors weaken 

the possibility to detect the impact between school provided meals and BMI. 

Second limitation of this SR was that all included studies, except one, were conducted 

in the U.S. When studies are largely limited to U.S. which restricts the generalizability 

of the results. 
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6 Conclusions 
 
School provided meals do not alone associate to BMI changes among school-aged 

children but can contribute to overall health and academic performance. Schools are 

important places to reduce social and health inequalities among children. Children are 

our future, and when investing in them now, there will be lower societal health costs in 

the future. Early life exposures influence child´s long-term health including eating and 

dietary habits. 
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Appendix 1 
 

List of high-income countries 
Countries and territories that are defined as a high-income country when national 

income per capita exceeding 12,056 dollar. November 2020, 77 countries and 

territories were classified as high-income country by World Bank. These were; 

Andorra, Antigua and Barbuda, Aruba, Australia, Austria, Bahamas, Bahrain, 

Barbados, Belgium, Bermuda, British Virgin Islands, Brunei Darussalam, Canada, 

Cayman Islands, Chanel Island, Chile, Croatia, Curacao, Czech Republic, Denmark, 

Estonia, Faroe Islands, Finland, France, French Polynesia, Germany, Gibraltar, 

Greece, Greenland, Guam, Hong Kong Sar, China, Hungary, Iceland, Ireland, Israel, 

Italy, Japan, Korea Rep., Kuwait, Latvia, Liechtenstein, Lithuania, Luxembourg, Macao 

Sar China, Malta, Monaco, Nauru, Netherlands, New Caledonia, New Zealand, 

Northern Mariana Islands, Norway, Oman, Palau, Poland, Portugal, Puerto Rico, 

Qatar, San Marino, Saudi Arabia, Seychelles, Singapore, Sint Maarten (Dutch Part), 

Slovak Republic, Slovenia, Spain, St. Kitts and Nevis, St. Martin (French part), 

Sweden, Switzerland, Trinidad and Tobago, Turks and Caicos Islands, United Arab 

Emirates, United Kingdom, United States, Uruguay and Virgin Island (10) (65). 
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Table 5. Characteristics, results, and GRADE assessment of the included studies. 
Table 5. Characteristics, results, and GRADE assessment of the included studies. 

 
Author, year, 
location, 
study design 

     Title  Study aim  Population  Intervention 
              
Comparison 

Outcome(s) Results  
 
 
 

Grade 

1.  
Gleason et al 
 
2009, USA 
 
Cohort 

School 
Breakfast 
Program but 
Not School 
Lunch 
Program 
Participation 
Is Associated 
with Lower 
Body Mass 
Index 

To estimate the 
relationship 
between 
participation in 
school meal 
programs and 
BMI and 
likelihood of being 
overweight or 
obese.  

Sample of 
2,228  
1st to 12th 
grade children.  
 
Students from 
school year 
2004-2005. 
 
 

 
Participation in 
NSLP and SBP 
programs.  
 
      
Nonparticipants  
 
 

 
Four outcomes’ 
variables, 
based on 
student´s 
measured BMI. 
BMI z-scores.  

No evidence of relationships 
between school lunch 
participation and four BMI-related 
outcomes.  
 
School breakfast participation 
was associated with significantly 
lower BMI, declined by 0.15 
points (p<0.05). 

LOW 

2.  
Schan-
zenbach 
 
2009, USA 
 
Cohort panel 
and Cross-
sectional  
 

Do school 
lunches 
contribute to 
childhood 
obesity? 

Assess whether 
school lunches 
contribute to 
childhood obesity 

Children from 
kindergarten 
through eighth 
grades.  
 
Data from 
15,000 
students, 1000 
different 
schools.  

3,295 School 
lunch 
participation  
 
 
1,546 Students 
who consumed 
brown bag from 
home their lunch.  

 
 
BMI, BMI z-
scores  
 
 

Children who consumed school 
lunches are two percentage 
points more likely to be obese 
compared brown bag- 
consumers. Though they enter 
kindergarten with the same 
obesity rates 

LOW 

3.  
Ji Li et al. 
 
2010, USA 

Childhood 
obesity and 
schools: 
Evidence 

Explore the 
relationships 
between 
childhood obesity 

Children aged 
6 to 17 years.   
 

Participation in 
NSLP/SBP at 
public school  
 

 
 
BMI  
 

If child attends public school and 
is eligible for the NSLP/SBP, BMI 
is 0,725 (p<.001) higher than 

LOW 
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Cross-
sectional.  
 

from the 
national 
survey of 
children’s 
health 

and school type, 
NSLP and SBP 
eligibility, 
membership in 
sport clubs and 
other 
sociodemographic 
and household 
factors.  

Totally 62,872 
observations of  

Participation in 
NSLP/SBP at 
private school.  

 children attending private 
schools.  
 
Children eligible for NSLP or 
SBP have a 4.5% higher 
probability of being overweight.  

4. 
Baxter, Hardin 
et al.  
 
2010, USA 
 
Cohort  
 

Children´s 
BMI, 
participation 
in school 
meals, and 
observed 
energy intake 
at school 
meals. 

Investigate a 
possible 
relationship of 
BMI with daily 
participation in 
school meals and 
observed intake 
at school meals, 
and whether the 
relationships 
differed by 
breakfast location.  

 
1,571 fourth-
grade children  
 
Data collected 
during three 
school years: 
2004-05, 17 
schools 
2005-06, 17 
schools.  
2006-05 8 
schools  
 

 
School lunch  
and school 
breakfast 
participation. 
 
Seven of the 
schools had 
breakfast in the 
classroom, all 
other in the 
cafeteria.  
 
Observation of 
school meals 
intake by 
research staff. 
 
 
 

 
BMI  
 
 

Breakfast, lunch participation 
and combined participation were 
not significantly associated with 
BMI. 
BMI relationship with sex was 
significant (P<0.001) average 
BMI for boys 20.56 girls 21.33 
BMI related to age was 
significant (p=0.006) BMI 
increased by 0.06kg/m as age 
increased by on month 
Breakfast locations was 
significant (p=0.012) associated 
with BMI. Average BMI was 
higher for children with breakfast 
in the classroom (21.50) than in 
cafeteria (20.54). 

LOW 

5. 
Millimet et al.   
 
 
2010, USA 
 

School 
nutrition 
programs and 
the incidence 
of childhood 
obesity  

Assess the 
relationship 
between SBP and 
NSLP 
participation and 
(relatively) long-

 
13,531 children 
from 994 
schools.  
 
 

3,347 participate 
both in SBP and 
NSLP  
 

 
BMI, change of 
BMI percentile 

 
Positive association between 
participation NSLP and child 
weight gain, 6.8 percent increase 
in the probability of being obese 
in third grade.  

LOW 
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Cohort panel 
study, 
longitudinal 

 run measures of 
child weight.  

 6,994 participate 
only NSLP 
116 participate 
only SBP. 
3,074 non-
participating in 
NSLP or SBP 

 

6. Hernandez 
et al.  
 
2013, USA 
 
Cohort 
Longitudinal, 
secondary 
data analysis 

National 
School Lunch 
Program 
Participation 
and Gender 
Differences in 
Low-income 
Children´s 
BMI 
Trajectories 

To investigate 
participation 
patterns in the 
NSLP among low-
income children. 
Examine the ways 
in which 
participation 
influences gender 
differences in BMI 
trajectories 
through the eighth 
grade.  

Kindergarten to 
eight grades, 
low-income 
students totally 
1,140 
 
girls n.574, 
boys n.566 

 
Participation in 
the NSLP  
 
Non-participating 
in the NSLP 

 
Patterns of 
NSLP 
participation.  
 
Age- and sex-
specific BMI 

82% participated in NSLP. 35% 
persistent, 47% transient.  
 
No significant change in average 
levels of BMI.  
Results suggest participation in 
NSLP is associated with rapid 
weight gain for low-income girls, 
but not for boys compared to 
non-participating. 

LOW 

7.  
Paxton, Baxter 
et al.  
 
2012, USA 
 
Cohort 

Non-
significant 
relationship 
between 
participation 
in school-
provided 
meals and 
Body Mass 
Index during 
the fourth-
grade school 
year. 

This secondary 
analysis 
investigates 1. a 
possible 
relationship 
between school-
meal participation 
and childhood 
obesity. 2. For a 
subset of children, 
the effect that 
observed energy 
intake at school-
provided meals 

Fourth grade,  
children 1,535.  
 
From 6 to 11 
elementary 
school in 
Augusta, GA. 
During 4 
school years, 
years 1999 to 
2003.  

 
Participation in 
school meals 
SBP and lunch  
 
(Direct meal 
participation of 
342 children. 
Total 1,264 
school meals, 
50% breakfast) 

 
 
BMI 
 
Weight/height 
measurements 
by research 
staff 
 
Energy intake 
at school 
meals.  

No significantly relationship 
between school-meal 
participation and BMI (p> 0.594). 
 
Results support a positive 
relationship between observed 
energy intake at school meals 
and BMI increase. 

LOW 
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has on the 
relationship 
between school-
meal participation 
and childhood 
obesity.   

8.  
Guinn et al.  
 
2013, USA 
 
Cohort, 
longitudinal 
 
Cross-
sectional 
study 

Explaining the 
positive 
relationship 
between 
fourth-grade 
children´s 
body mass 
index and 
energy intake 
at school-
provided 
meals 
(Breakfast 
and Lunch) 

To help explain 
positive 
relationship 
between 
children´s BMI 
and energy intake 
at school provided 
meals that a 2010 
publication 
showed (Baxter, 
Hardin et al. nr.4). 

Of the fourth 
grade 1,730 
children, 465 
was randomly 
selected for 
meal 
observation.  
 
Data collected 
during 2004-
2007.   
1 school 
district in 
Columbia, 
South Carolina 

 
Participation in 
SBP and NSLP, 
observed by 
research staff.   

BMI 
-Energy content of 
items selected in 
kilocalories 
-Number of meal 
components 
selected 
-Number of meal 
components eaten 
-Amounts eaten of 
standardized 
school-meal 
portions 
-Energy intake 
from flavored milk 
-Energy content 
given in trades 
-Energy intake 
received in trades 

 
BMI was positively related to 
energy intake from flavored milk 
(p=.0041).  
 
BMI was positively related to 
amounts eaten of standardized 
school-meal portions(p<.0001)  
 
BMI was neg. related to energy 
intake received in trade.  
 

LOW 

9. 
Baxter, 
Paxton-Aiken 
et al. 
 
2012, USA 
 
Cohort 

Secondary 
analyses of 
data from 4 
studies with 
fourth-grade 
children show 
that sex, race, 
amounts 
eaten of 
standardized 
portions, and 
energy 
content given 

To help explain a 
positive 
relationship 
between 
children´s BMI 
and energy intake 
at school-
provided meals 
that a 2012 article 
showed (Paxton 
AE., Baxter et al. 
nr.7) 

328 fourth-
grade children, 
randomly 
selected for 
meal 
obeservation 
 
 
From total 13 
schools, 
6 to 11 public 
elementary 
schools per 

 
 
Participation in 
school-provided 
meals, breakfast, 
and lunch,  
total 1178 school 
meals observed.  
 
 

 
BMI 
 
Six daily energy 
intake aspects 
of school 
meals; -Amounts 
eaten of 
standardized 
portions 
-Energy content 
given in food 
trades 

Daily energy intake at school-
provided meals was significantly 
(P< .0001) related to BMI, the 
average BMI 0.52 kg/m 
increased for each 100-kcal 
increase in intake at school 
meals. 
 
Amounts eaten was significantly 
(P <.0001) related to BMI. BMI 
increased 2.98 kg/m on average 
per 100-kcal increase.   
 

VERY 
LOW 
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in trades 
explain the 
positive 
relationship 
between body 
mass index 
and energy 
intake at 
school-
provided 
meals. 

Purpose of this 
study was to 
investigate 1. 
whether the 
relationship 
differed by sex 
and race. 2. the 
relationship 
between BMI and 
six aspects of 
school-provided 
meals.  

school year. 1 
district in 
Augusta, 
Georgia.  

-Energy intake 
received in food 
trades 
-Energy intake 
from flavored milk 
-Energy intake 
from a la carte ice 
cream, -Breakfast 
type.  
 
 
 

Energy content given in food 
trades was (P=.0052) negatively 
related to BMI. BMI decreased 
1.04 kg/m on average for every 
100-kcal given. 
  
Sex was significantly (P=.0040) 
related to BMI, average greater 
for female.  
 
Race was significantly (P=.0002) 
related to BMI, BMI estimated to 
be greater for black children 1.62 
kg/m.  
 
Age and study were not 
significantly related to BMI.  
 

10. 
Mirtcheva et 
al. 
  
2013, USA 
 
Cohort 
Longitudinal 
study design. 
 

National 
School Lunch 
Program 
Participation 
and Child 
Body Weight 

Examines the 
relationship 
between NSLP 
participation and 
body weight.  

Totally 3,204 
children, aged 
6 to 18, 
attending to 
public schools.  
 
Data from 
1997 to 2003. 

 
Participation in 
NSLP 
 
Sample of 1,576 
observations.   

 
BMI percentile 
and body 
weight 
classification, 
overweight/obe
se and obese 
status.  
 

Basis of the individual-level fixed 
effects (FE) results this study 
does not find evidence that 
school lunches are related to 
higher weight outcomes.  
 
 

LOW 

11. 
Capogrossi et 
al.  
 
 
2017, USA 
 

The influence 
of school 
nutrition 
programs on 
the weight of 
low-income 
children: A 

This study 
examines 
children´s weight 
progress from 1st 
to 8th grade, while 
recognizing the 
potential effects 

Totally 14,710 
students 
included, from 
1st through 8th 
grade.  
Low-income 
children 

 
Participation in 
both NSLP and 
SBP 
 

 
Weight, BMI z-
scores  
 
 

Results of DID show that short-
term participation (participating 
NSLP in 5th grade) in only NSLP 
increases probability to be 
overweight 0.059 (P=0.03).  
Participating both program in 8th 
grade have statically significant 

LOW 
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Cohort, 
longitudinal 
 (DID) (ATT) 
 

treatment 
effect analysis 

on those children 
participating in 
both programs 
compared with 
those children 
participating in 
only one program.  

eligible for free 
school meals.  
 
 

Participation in 
only one 
program 
 
School meals 
participation 
status were 
asked from 
parents 

increased 0.086 (P=0.04) 
probability of being overweight 
and a decreased -0.071 (P=0.04) 
probability of being healthy 
weight.  
 
Statistically significant results of 
ATT show that participation in 
both program from 1st grade 
through 8th grade increases the 
0.231 probability of being 
overweight.  
Participating in only NSLP 
comparing both programs over 
the same period having lower 
(-0.299) probability of being 
overweight.  

12. 
Vericker et al.  
 
2019, USA 
 
Quasi-experi-
mental 
intervention, 
longitudinal 
 

Updated 
nutrition 
standards for 
school meals 
associated 
with improved 
weight 
outcomes for 
boys in 
elementary 
school 

Study assesses 
the association 
between 
implementation of 
the updated 
nutrition 
standards and 
child weight.  

 
Data from year 
1999, 9249 
children  
 
Data from year 
2011, 5480 
children.  

 
Participation in 
NSLP 
n=5480 
 
Nonparticipants 
in NSLP n= 9240 

 
BMI z-scores  
 
Heigh and 
weight 
assessed from 
the data.  
 
NSLP 
participation 
status were 
asked from 
parents.  

After implementation of updated 
nutrition standards, boys who 
participated in NSLP 
experienced slower BMI z-score 
growth than nonparticipants. 
  
No statistically significant 
relationship between school 
lunch participation and BMI z-
scores for girls after 
implementation. 

LOW 

13. Kenney et 
al.   
 
2020, USA 
 

Impact Of the 
Healthy, 
Hunger-Free 
Kids Act On 

Purpose with this 
study was to 
estimate whether 
the HHFKA 
changes reduced 

Children aged 
10 to 17 years.  
Totally 173,013 
participants.  

Participation in 
school meals 
before the 
implementation 

 
Obesity, having 
a BMI above 
the ninety-fifth 
percentile.  

No significant evidence for a 
change in the risk of having 
obesity after implementation 
(OR:0.98; p> 0.05)    
 

VERY 
LOW 
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Cohort Obesity 
Trends.  
 

the public health 
burden of 
childhood obesity 
among a 
nationally 
representative 
sample of school-
age children.  

in all US states 
and the District 
of Columbia 
from 2003 to 
2018.  
Time points 
before 2003, 
2007, 2011- 12 
after 
implementation 
2016-2018. 

of the HHFKA 
policies 
 
Participation in 
school meals 
after the 
implementation 
of the HHFKA 
policies 
 

 
 

For children in poverty, HHFK act 
was associated with significant 
reduction in the risk of obesity 
(OR: 0.91 per year; p= 0.004). 
 
No significant association 
between legislation and 
childhood obesity trends overall. 

14. 
Bardin et al.  
 
2020, USA 
 
Cohort 

Analyzing the 
Association 
between 
Student 
Weight status 
and School 
meal 
participation: 
Evidence 
from the 
School 
Nutrition and 
Meal Cost 
Study 

This study re-
examines the 
association 
between students’ 
weight status and 
participation in the 
NSLP and SBP 
after the 
implementation of 
the updated 
meals standard 
changes to 
determine 
whether and how 
this relationship 
changed.  

Children aged 
6 to 19, Totally 
2165 students, 
across, 293 
public schools.  
Years 2014/15 
 
Valid 
measurements 
were of 1963 
students.  

 
Participating in 
the NSLP and 
SBP.  

 
BMI, indicator 
for overweight 
and obese. 
Indicator for 
obesity.  

Participation in the school meal 
programs has no clear 
association with student´s weight 
status 

LOW 

15. Schwartz 
et al.  
 
2020, USA 
 
Cohort, 
longitudinal  
 

Let them eat 
Lunch: The 
impact of 
Universal free 
meals on 
student 
performance  
 

This study 
investigates the 
impact of 
extending of free 
school lunch to all 
students, 
regardless of 
income on 

For all public 
elementary 
New York City 
schools. 
Elementary 
and middle 
school 
students.  

 
Participation in 
UFM school 
lunch  
 
 

 
Academic 
outcomes, 
school meal 
participation, 
BMI z-scores 

 
No evidence of increases in 
average BMI.  
 
Some evidence that school lunch 
improves weight outcomes for 
non-poor students. Statistically 
significant result that 2.5% point 

LOW 
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academic 
performance in 
New York City 
middle schools.  

Total 645,204 
students.  
 
2010 to 2013.   

decrease in the probability of 
being obese for non-poor 
students Other results are 
insignificant among impact of 
SLP on weight outcomes.  
 
No evidence that UFM increases 
the probability that students are 
obese or overweight.  

16. Holford et 
al.  
 
2022, UK 
 
Cohort  
 

Going 
universal – 
The impact of 
free school 
lunches on 
child body 
weight 
outcomes. 

This study 
investigates 
whether providing 
free, high-quality 
lunches to 
children in school 
can contribute to 
reducing 
childhood obesity.   

Total in 
16,000,  
 
Children aged 
4-5 and 10-11. 
 
School years 
from 2008/09 
to 2017/18 

 
Participation in 
universal free 
school meals 
(UIFSM) 

 
BMI, 
Bodyweight 
outcomes. 
Heights and 
weight 
measurement x 
1 per school 
year 

By the end of the school year, on 
average child who exposed to 
UIFSM is 1.1 percentage points 
more likely to be of healthy 
weight, 0.7 percentage less likely 
to obese.  
 
BMI 4.3% of a standard deviation 
lower than not exposed child. 

LOW 
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List of excluded full-text articles 
 

 Authors, year, 
location Title Reason for 

excluding 
1. Gleason P. M., 

Suitor C.W. 2003, 
USA.  

Eating at school: How the National 
school lunch program affects 
children´s diet.  

Too old.   

2. Hofferth S,L., Curtin 
S. 2005, USA.  

Poverty, Food Programs, and 
Childhood Obesity. 

Too old  

3. Wojcicki J.M., 
Heyman M.B. 2006. 
USA 

Healthier Choices and Increased 
participation in a middle school lunch 
program: Effects of Nutrition Policy 
Changes in San Francisco,  

Did not answer 
to research 
question.  

4. Baxter SD, Smith 
AF, Litaker MS, et 
al. 2006, USA 

Body mass index, sex, interview 
protocol, and children's accuracy for 
reporting kilocalories observed eaten 
at school meals. 

Intervention 
and outcome 
do not meet 
the inclusion 
criteria.  

5. Fox M.K., Dodd 
A.H, Wilson A., 
Gleason P.M. 2008, 
USA 

Association between school food 
environment and practices and body 
mass index of US public school 
children 

Did not answer 
the research 
question. 

6.  A.S. Ask, S. Hernes, 
I.Aarek, F. Vik, 
C.Brodahl and M. 
Haugen. 2008, 
Norway 

Serving of free school lunch to 
secondary-school pupils – a pilot 
study with health implications 

Follow up time 
too short, just 
4 months.  

7.  Prynne C.J., 
Handford C., Dunn 
V. et al. 2010, UK.  

The quality of midday meals eaten at 
school by adolescents; school 
lunches compared with packed 
lunches and their contribution to total 
energy and nutrient intake.  

Did not answer 
the research 
question. 

8.  Anderson P.M., 
Butcher K.F., Casio 
E.U., Schanzenbach 
D.W. 2011, USA.  

Is being in school better? The impact 
of school on children´s BMI when 
starting age is endogenous.  

Did not answer 
the research 
question. 

9.  Stevens L., Jo N., 
Wood L., Nelson M. 
2013, UK 

School lunches v. packed lunches: a 
comparison of secondary schools in 
England following the introduction of 
compulsory school food standards.  

Did not answer 
the research 
question. 

10.  Anderson R., Biltoft-
Jensen A., 
Christensen T. et al. 
2013, Denmark 

Dietary effects of introducing school 
meals based on the New Nordic Diet 
– randomized controlled trial in 
Danisc children. The OPUS school 
meal study.  

Did not answer 
the research 
question. 

11. A. J Williams, W. E 
Henley, C. A 
Williams, A.J Hurst, 

Systematic review and meta-analysis 
of the association between childhood 
overweight and obesity and primary 

Not relevant 
study design  
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S. Logan, K. M 
Wyatt. 2013, UK. 

school diet and physical activity 
policies. 

12. Cardel M., Willig 
A.L., et al. 2014, 
USA 

Home-schooled children are thinner, 
leaner, and report better diets to 
traditionally schooled  
children.  

Did not answer 
the research 
question. 

13. Greece J.A., Kratze 
A., DeJong W. et al. 
2015, USA 

Body Mass Index and 
Sociodemographic Predictors of 
School Lunch Purchase Behavior 
during a Year-Long Environmental 
Intervention in Middle School  

Did not answer 
the research 
question. – 
exactly – read  

14. Asakura K., Sasaki 
S. 2016, Japan.  

School lunches in Japan: their 
contribution to healthier nutrient 
intake among elementary-school and 
junior high-school children. 

Did not answer 
the research 
question. 

15. Willeboordse M., 
Jansen M.W., van 
den Heijkant S.N. et 
al. 2016, 
Netherlands.  

The Healthy Primary School of the 
Future: study protocol of a quasi-
experimental study.  

Did not answer 
the research 
question. 

16. Sabinsky M.S.,Toft 
U., Sommer H.M., 
Tetens I. 2019, 
Denmark.   

Effect of implementing school meals 
compared with packed lunches on 
quality of dietary intake among 
children aged 7-13 years.  

Did not answer 
the research 
question. BMI 
outcomes 
missing.  

17. Vik F.N., Næss I.K., 
Heslien K. E. P., 
Øvergy N. C. 2019, 
Norway.  

Possible effect of a free, healthy 
school meal on overall meal 
frequency among 10-12-year-olds in 
Norway: the school meal project.  

Did not answer 
the research 
question. 

18. Barteling N. H. M., 
van Assema P., 
Kremers S. P. J. et 
al. 2019, 
Netherland.  

Can the Healthy Primary School of 
the Future offer perspective in the 
ongoing obesity epidemic in young 
children? A Dutch quasi-experimental 
study.  

Did not answer 
the research 
question. 

19. Colombo P.E., 
Patterson E., Elnder 
L.S., Lindroos A.K. 
2020, Sweden.  

The importance of school lunches to 
the overall dietary intake of children in 
Sweden: a nationally representative 
study.  

Did have BMI 
as an 
outcome. 

20. Vik F. N. Heslien K. 
E. P., Van 
Lippevelde W., 
Øverby N.C. 2020, 
Norway 

Effect of a free healthy school meal 
on fruit, vegetables, and unhealthy 
snack intake in Norwegian 10- to 12-
year-old children.  

Did not answer 
the research 
question. – no 
result of BMI -
school meal 

21. Spence S., 
Matthews J. NS., 
McSweewey L. et 
al. 2020, UK.  

Implementation of Universal Infant 
Free School Meals: a pilot study in 
NE England exploring the impact on 
Key Stage 1 pupil´s dietary intake.  

Did not answer 
the research 
question. 

22. Lundbord P., Rooth 
D-O., Alex-Petersen 
J. 2021, Sweden.  

Long-Term Effects of Childhood 
nutrition: Evidence from a School 
Lunch Reform.  

Did not answer 
the research 



 

 54 

question. Used 
old data.  

23. P. Ober, C. Sobek, 
N. Stein, U. Spielau, 
S.Abel, W. et al. 
2021, Germany 

And yet Again: Having breakfast Is 
Positively Associated with Lower BMI 
and Healthier General Eating 
Behavior in Schoolchildren.  

Did not 
included 
school lunch, 
only breakfast.  

24. J. F. W Cohen, A.A 
Hecht, G. M. 
McLoughlin, L. 
Turner, M. B. 
Schwartz. 2020, 
USA . 

Universal School Meals (UFSM) and 
Associations with Student 
Participation, Attendance, Academic 
Performance, Diet Quality, Food 
Security and BMI: A systematic 
Review 
 

Not relevant 
study design 



 

 

 


