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Abstract 
 

Background This study was part of the Salut programme with the goal to improve the health 

and well-being of the population of Västerbotten. The target group in this study were the 

parents-to-be. An adequate fruit and vegetable (FV) intake can contribute to a better health 

and can be influenced by several factors. This can be used to describe the characteristics for 

different groups. 

Aims The aim of this study was to describe the FV intake among parents-to-be in 

Västerbotten. A further aim was to examine what characterizes parents-to-be who eat different 

amounts of FV regarding to Body Mass Index (BMI), meal types, snack consumption, 

physical activity (PA), level of education, habits of life and satisfaction with economic 

situation.  

Method A cross-sectional study design was used. The data were collected by using health 

forms designed by Salut, which were distributed to the parents-to-be (nmothers=4352, 

nfathers/partners=3965) by midwives. Data was analyzed with SPSS. Chi
2
 test was used to analyse 

differences between those with a FV intake below or according the recommendation and 

Mann-Whitney U-Test was used to compare the mothers- with the fathers-to-be. The 

significance level was set to 0.05. 

Results Of the mothers- and fathers/partners-to-be respectively up to 23.5% and 6.9% met the 

FV recommendations. Based on the BMI, 25.9% of the mothers-to-be and 52.1% of the 

fathers/partners-to-be was overweight or obese. PA (p<0.001), habits of life (p<0.001) 

satisfaction with economic situation (pmothers=0.044, pfathers=0.005) and highest level of 

completed education (pmothers<0.001, pfathers=0.005) were positively associated with the FV 

intake.  

Conclusion The FV intake was associated with several characteristics and there were 

significant differences between the mothers- and fathers-to-be. This information can be used 

to design and implement an intervention to increase the FV intake to improve the health and 

well-being of the population of Västerbotten. 
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1. Background 

 

A worldwide health problem is the increasing prevalence of overweight and obesity (1). 

Overweight and obesity can cause death, but also lead to a higher risk of developing chronic 

diseases like hypertension, hypercholesterolemia, type 2 diabetes mellitus and certain types of 

cancer. In 2004, of the Swedish population, 29.6% men and women in the age of 25-44 years 

was overweight and 9.1% obese (2). Of Swedish children in the age of 4, 8/9 and 11/12 years 

old, 15-20% was overweight and 1-4% was obese based on an age-adjusted Body Mass Index 

(BMI) scale in 2003 (3). 

 

The Salut programme is an initiative of the County Council of Västerbotten to promote well-

being and health among all children in the county of Västerbotten, and thereby also promote a 

healthier future adult population (4). The target of Salut is that “by 2020, the health and well-

being of the population of Västerbotten will be the best in the world”, according to the vision 

of the County Council. They try to achieve this by supporting children and their parents 

during their entire childhood, starting already during the mother’s pregnancy (5). One of the 

domains of the programme is to improve good eating habits; this thesis focuses on this 

domain (4). 

 

It is important to eat enough fruits and vegetables (FV) every day because of the health 

benefits. FV improve the sodium/potassium balance which is important to keep a healthy 

blood pressure. Fibres in FV contribute to a good bowel function (6). Eating 600g of FV/ day 

is estimated to result in a decrease of 10-20% of the incidence of cardiovascular disease and 

eating at least 400g/d can result in a decrease in the cancer incidence of the Swedish 

population (7). 

 

Several studies have shown a link between the FV intake and  BMI (8, 9). Increased FV 

intake could prevent weight gain in several ways e.g. a higher FV intake only has a small 

contribution to the total energy intake (10). The most effective way to treat obesity is  a 

negative energy balance (11). FV can play an important role because the fibres in FV slow 

down the gastric emptying and increase the feeling of saturation (10). Another study adds that 

it is not enough to only increase the physical activity (PA) and the FV intake, it is also 

important to pay attention to the snack consumption to improve health (12). Because of the 

possible contribution to a good health, these characteristics were taken into account during 

this study. 

 

Because of the positive effects of FV, the recommendation in Sweden is an intake of 

500g/day (7). According to a study by the Swedish National Food Agency (SLV) in 1997-98, 

the average FV intake among women (332g/d) and men (274g/d) in the age of 17-44 did not 

meet the recommendations (13). 

 

Education is an important socio-economic factor when it comes to health because e.g. lower 

educated people (secondary school as highest completed level of education) eat less FV (13). 

Also, children with higher educated parents eat more FV (14). Healthy foods are more 

expensive than unhealthy foods and therefore the economic situation might influence the FV 

intake (15). Occupation is less suitable to use to describe the socio-economic status because 

there are different ways to classify occupation, it is not the same for the entire population and 

not everyone has an occupation (16). 
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2. Aims 
 

The aims of this study were to describe the FV intake among parents-to-be in Västerbotten 

and to examine what characterizes parents-to-be who eat different amounts of FV. These aims 

were specified in the following questions: 

 

 What is the fruit and vegetable intake among parents-to-be? 

 Is there an association between the intake of fruit and vegetables and health-related 

and/or socioeconomic factors among parents-to-be? 

 Is there a difference in these associations between mothers- and fathers/partners-to-

be? 

 

 

3. Method 
 

This cross-sectional study was part of the Salut Programme which has been running since 

2005. The Salut programme is divided into seven modules, based on the age of the children. 

This study focused on the first module: the unborn children and their parents. After a pilot 

period in four areas, the health form (HF) used in this thesis was designed after shortening the 

first version. There are separate versions for the mothers-to-be (Appendix 1) and the 

fathers/partners-to-be (Appendix 2). Almost all pregnant women and their partners in 

Västerbotten were asked to fill in the HF before they met the midwife the first time. This 

thesis is based on the data collected in the Salut programme from 2007 to 2011. The data were 

analysed and reported between January 2012 and May 2012. 

 

3.1 Choice of method 

A large target group could be reached with the HFs. The HFs were integrated in the 

conversation between the midwives and the pregnant women and their partners. This saved 

time and increased the probability that the HFs were filled in correctly by the parents-to-be. A 

large number of health variables during pregnancy were included in the HFs, which made it 

possible to link these variables to each other. The same questions were asked to all 

participants so the answers could be compared to identify the characteristics of the parents-to-

be who ate different amounts of FV.  

 

3.2 Subjects 

The target group consisted of all mothers-to-be and their partners who lived in the county of 

Västerbotten. The implementation of the HF started in 2007 and the HF was used for every 

parent-to-be since November 2010. During the period of 2008-2011, 11,665 children were 

born in Västerbotten. In total 4352 mothers- and 3965 fathers/partners-to-be gave their oral 

consent to participate in the Salut programme. The response rate is unknown, because it is 

unknown how many of the parents-to-be declined to participate in the Salut programme. 

However, assuming that each participating mother-to-be gave birth to one child, the response 

rate can be estimated at at least 40%. 

 

From now on, the fathers/partners-to-be will be called fathers-to-be. 

 

3.3 Procedure 

After a first contact with the midwife, every woman and her partner received a letter from the 

midwife with information and the HF with a request to bring their completed HF to the first 

visit to the Antenatal Care. The midwife used the HF during her dialogue with the parents-to-
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be. Then the parents-to-be could choose whether the HF would be forwarded to researchers in 

the Salut-programme or not. To collect information about the lifestyle of the parents-to-be, 

different topics were included in the HFs e.g. dietary habits socio-economic factors, BMI and 

PA. 

 

3.4 Data handling 

The FV intake, the frequency of consuming snacks (categories: buns, biscuits, crackers and 

cake; potato crisps, salt sticks, peanuts and snacks; chocolate and sweets) and the amount of 

PA were asked in frequencies in the HFs (Appendix 1 and 2). The recommendation for the FV 

intake of the SLV was used to divide the subjects into two groups; one group with a reported 

intake below the recommendation and one group with an intake according to the 

recommendation. These were called the ‘Below’ and ‘According’ groups. The FV 

recommendation of the SLV is 500 grams/day (17). For example they say to eat three portions 

fruits and two portions vegetables each day. Therefore, an amount of five portions (of 100 

grams at a time) per day for FV was selected as recommendation. The Below and According 

groups are made with the FV intake in g/d. The frequencies of FV were summed to compare 

them with the five portions/day. The frequency of snack consumption was given in times per 

month, week or day on the HFs. These frequencies were all converted into times/day to make 

them useful for statistical analysis. The data regarding PA was compared to the 

recommendation for PA (at least 30 minutes/day at moderate intensity) which also comes 

from the SLV (18). The sum of moderate and high intensities of PA was used to calculate the 

total amount of PA/day and to make the comparison with the recommendation. 

 

The statistical analysis program SPSS was used for the statistical analysis of this study.  

 

The One-Sample Kolmogorov-Smirnov Test was used to determine whether there was a 

normal distribution in the different variables. Based on that information data are presented as 

mean ± SD for normally distributed variables and as medians (25th-75th percentiles) for 

variables with skewed distributions. 

 

Chi
2
 tests were executed, for mothers- and fathers-to-be separately, to compare the 

participants with different FV intakes (Below and According) in relation to BMI, (for the 

mothers-to-be before pregnancy, divided into below 24.9 kg/m
2
 and above 25 kg/m

2
), snack 

consumption (below and above median), PA (below and according recommendation), level of 

education (divided in completed secondary school or lower and higher than secondary school) 

and satisfaction with economic situation (divided in three levels from very poor to excellent). 

The test was also used to compare the mothers- and fathers-to-be regarding level of education 

and satisfaction with economic situation. The Mann-Whitney U-test was used to compare the 

mothers- with the fathers-to-be regarding FV intake, BMI, snack consumption and PA. 

 

All tests were executed two-tailed. Given the size of the target group, a significance level of 

0.05 was used. The statistical calculations were made for the mothers- and fathers-to-be 

separately. It is possible that the number of participants varies per research question, because 

not all participants completed all the questions of the HF.  

 

3.5 Ethical considerations 

All parents who were involved in the Salut programme gave their oral consent to the 

midwives to send their HFs to the Salut Programme. The Research Ethics Committee at Umeå 

University has given their approval. 
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4. Results 
 

4.1 Background description 

In total, 4352 mothers-to-be and 3965 fathers-to-be participated in the study. The age of the 

participants was unknown, because this was not inquired in the health form (Appendix 1 and 

2). The majority was born in Sweden (mothers-to-be: 90.9%, fathers-to-be: 91.0%). Both the 

family situation of the expectant mother and the child were inquired in the HF for mothers-to-

be (Appendix 1). Most of the mothers (94.8%) lived with the father-to-be. At least 92.5% of 

the unborn children were going to live with their mother and at least 96.4% with their father. 

More than half of the unborn children (54.3%) were going to live with one (35.5%) or more 

siblings (20%). The number of subjects answering each question is indicated in Table 1. 

 
Table 1. Number of participants of health variables mentioned in the Health forms (appendix 1,2). The county of 

Västerbotten, Sweden, 2007-2011. 

 Number of mothers Number of fathers Total parents-to-be 

Total 4352 3965 8317 

Country of birth 4305 

(mothers)/4283(fathers) 

- 8588 

Fruit 4213 3825 8038 

Vegetables 4215 3827 8042 

FV median frequency 4095 3750 7845 

FV median g/d 4185 3749 7934 

FV divided in Below and 

According 

4185 3749 7934 

FV Below 3811(91.1%) 3675 (98.1%) 7486 

FV According 374 (8.9%) 74 (1.9%) 448 

BMI average 3725 3773 7498 

Distribution meal types  

Breakfast 

Lunch 

Dinner 

 

4024 

4045 

3973 

 

3689 

3709 

3736 

 

7713 

7754 

7709 

Snacks median frequency 4203 3838 8041 

Physical activity (moderate 
and high) 

3593 3206 6799 

Low level 3729 3261 6990 

Moderate level 3918 3422 7340 

High level 3762 3560 7322 

Obstacles 4348 3749 8097 

Satisfaction with habits of life 4181 3829 8010 

Habits of life they wanted to 

change the most 

Get more exercise 

Lose weight 

Improve eating habits 

 

 

4352 

4352 

4352 

 

 

3965 

3965 

3965 

 

 

8317 

8317 

8317 

Level of education 4244 3811 8055 

Satisfaction with economic 

situation 

4268 3904 8172 

 

4.2 Fruit and vegetable intake 

Of the mothers-to-be, 91.1% had an FV intake below the recommendation (Below) and 8.9% 

according the recommendation (According). This was 98.1% and 1.9% for the fathers-to-be.  

The median frequency of FV intake among the mothers-to-be was 2.00 times/day (1.29-3.14) 

and 1.29 times/day (0.81-2.00) among fathers-to-be. 

Of the mothers-to-be 3.4% ate vegetables monthly and of them ate 0.6% vegetables less than 

once a month. The majority ate vegetables daily (54.7%) and 41.9% ate vegetables weekly. 
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This was the same for fruits which has been eaten 60.5% daily, 35.1% weekly, 4.3% monthly 

and of them ate 0.7% fruits less than once a month. If one time a day is assumed to be one 

portion, 30.4% ate according the recommendation for vegetables and 12.1% according the 

recommendation for fruits. The median for vegetables was 5 times/week and 4 times/week for 

fruits. The mode for both fruits (25.8%) and vegetables (26.8%) was 2 times/day. 

Seven percent of the fathers-to-be ate vegetables monthly and of them 1.3% less than once a 

month, 38.2% daily and the majority (54.8%) weekly. For fruits, 9.4% ate fruits monthly and 

of them 1.5% less than once a month, 32.7% daily and the majority (57.8%) weekly. The 

recommendation was met by 14.7% for vegetables and 12.9% for fruits. The median for 

vegetables was 1 times/week and 4 times/week for fruits. The mode for both fruits (19.8%) 

and vegetables (23.5%) was one time/day. Up to 23.5% of the mothers-to-be and 6.9% of the 

fathers-to-be met the recommendation if the FV intake is accumulated and compared with the 

recommendation of five portions/ day. The FV intake of the mothers-to-be was significantly 

higher than the intake among fathers-to-be (p<0.001). A positive association was found 

between the FV intake in both mothers- (p<0.000) and fathers-to-be (p<0.000). 
 

4.3 Body Mass Index 

The average BMI of the mothers-to-be was 23.7 kg/m
2
 (SD=4.34). Of them, 58.5% had a 

healthy weight, 17.8% was overweight and 8.1% was obese. The average BMI of the fathers-

to-be was 25.6 kg/m
2
 (SD=3.40). Of them, 46.0% had a healthy weight, 42.4% was 

overweight and 9.7% had obesity. The BMI of the mothers-to-be was significantly lower than 

the BMI of the fathers-to-be (p<0.001). The distribution of the BMI of the parents-to-be is 

shown in Figure 1-2. 

 
Figure 1. Boxplot of the body mass index (BMI) of the mothers-to-be. The county of Västerbotten, Sweden, 2007-

2011. (n=3725)  
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Figure 2. Boxplot of the body mass index (BMI) of the fathers-to-be. The county of Västerbotten, Sweden, 2007-

2011. (n=3773)  
 

There was no significant association between the FV intake and BMI among mothers- 

(p=0.167) or fathers- to-be (p=0.625). 

 

4.4 Meal types 

The most common meal types during the different meal times among the parents-to-be were 

identified (question F1, Appendix 1 and 2). The most common meal type during breakfast 

was a light meal (mothers-to-be: 89.8%, fathers-to-be 75%) for all parents to-be, the most 

common meal type for lunch (mothers-to-be: 88.1%, fathers-to-be 88.3%) and dinner 

(mothers-to-be93.8%, fathers-to-be 93.0%) was a main meal. There was no association 

between the Below and According groups and the meal types consumed during breakfast 

(pmothers=0.027), lunch (pmothers=0.114, pfathers=0.761) and dinner (pmothers=0.714, pfathers=0.471). 

The fathers-to-be more often skipped breakfast or only had a beverage (p=0.07). The meal 

types used in between the three main meals were more irregular for all parents-to-be. It is 

notable that the Below group more often had a smaller meal (like beverage only or nothing) 

than the According group, who more often consumed a light or main meal during the morning 

hours (pmothers<0.001, pfathers<0.001) and the afternoon (pmothers<0.001, pfathers<0.001).  
 

4.5 Consumption of snacks 

The median frequency of snack consumption was 0.5 times a day (0.31-0.77) in mothers-to-be 

and 0.5 (0.31-0.81) among fathers-to-be. There was no significant difference in the intake 
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among the mothers- and fathers-to-be (p=0.769). No association was found between the FV 

intake and the snack consumption in all parents-to-be (pmothers=0.175, pfathers=0.765). 

 

4.6 Physical activity 

The PA for at least 30 minutes/day (moderate and high level of exertion included) in 

comparison with the recommendation (at least 30 minutes/day) was determined. The 

percentage of the mothers-to-be who met the PA recommendation was 9.2% with a median of 

3 times/week. The mode for PA with a low level of exertion was 6-7 times/week (46.2%) and 

the median was 5 times/week. This was irregularly (mode, 24.6%) and 2 times/week (median) 

in a moderate level of exertion and irregularly (both mode (40.4%) and median) in a high 

level of exertion. Of the fathers-to-be, 12.1% met the recommendation with a median of 3 

times/week. The mode for PA with a low level of exertion was 6-7 times/week (41.3%) and 

the median was 4 times/week. This was irregularly (mode, 26.9%) and 2 times/week (median) 

in a moderate level of exertion and irregularly (mode, 33.7%) and 1 time/week (median) in a 

high level of exertion. There was no difference in PA among the mothers- and fathers-to-be 

(p=0.968). 

More parents-to-be in the According group met the PA recommendation than the Below 

group (pmothers<0.001, pfathers<0.001). The distribution of PA of the parents-to-be distinguished 

in low, moderate and high level of exertion is shown in Figure 3-4. 
 

 
Figure 3. Boxplots of physical activity with a low, moderate and high level of exertion of the mothers-to-be, The 

county of Västerbotten, Sweden, 2007-2011. (nlow=3729, nmoderate=3918, nhigh=3762) 
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Figure 4. Boxplots of physical activity with a low, moderate and high level of exertion of the fathers-to-be, The 

county of Västerbotten, Sweden, 2007-2011. (nlow=3261, nmoderate=3422, nhigh=3560) 
 

4.7 Satisfaction with the habits of life 

More than half of the mothers-to-be was satisfied with their habits of life (57.9%) and this 

was more than two thirds (69.2%) for the fathers-to-be. The three habits of life the mothers-

to-be wanted to change the most were ‘get more exercise’ (41.2%), ‘lose weight’ (23.2%) and 

‘improve my eating habits’ (21.4%). The fathers-to-be wanted to change the same habits of 

life as the mothers-to-be with respectively amounts of: 31.9%, 17.4% and 14.9%. Most of the 

participants did not see any obstacle when it came to eating nutritious and healthy food 

(mothers-to-be: 38.2%, fathers-to-be: 49.4%). There was an association between recognizing 

obstacles and the Below and According groups. The parents-to-be in the According group 

were less likely to see any obstacle when it came to eating nutritious and healthy food 

(pmothers<0.001, pfathers<0.001). The biggest considered obstacles for the parents-to-be were 

‘Lack of time’ (Mothersbelow: 30.4%, Mothersaccording: 17.4%, Fathersbelow: 21.5%, 

Fathersaccording: 9.5%) and ‘Irregular working hours’ (Mothersbelow: 17.6%, 

Mothersaccording:10.7%, Fathersbelow: 15.9%, Fathersaccording:8.1%). The other four most 

important obstacles for the mothers- and fathers-to-be are shown in Table 2. 
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Table 2. Four important considered obstacles to eat nutritious and healthy food among parents-to-be, divided in 

groups with an intake below or according to the recommendation of fruits and vegetables. The county of 

Västerbotten, Sweden, 2007-2011. (nmothers=4352, nfathers=3965) 

    Below recommendation (%) According recommendation (%) 

 

Lack of time 30.4 17.4 

 

Irregular working hours 17.6 10.7 

Mothers Family’s and friends’ choices - 8.0 

  

Takes too long to cook 14.0 6.7 

The price of healthy food 12.6 5.6 

Healthy food is dull/less tempting 11.0 - 

 

Lack of time 21.5 9.5 

 

Irregular working hours 15.9 8.1 

Fathers Takes too long to cook 13.0 6.8 

  Must give up food I like - 5.4 

  Healthy food is dull/less tempting 10.1 4.1 

  Not enough cooking skills 8.8 - 

 

4.8 Level of education 

The majority of the mothers-to-be had a university degree (44.9%) followed by finishing 

secondary school or the equivalent of 12 years school (34.8%) as highest completed level of 

education. Most of the fathers-to-be completed secondary school or the equivalent of 12 years 

of school (49.3%) or had a university degree (29.5%) as their highest completed level of 

education. There was no significant difference between the level of completed education 

between mothers- and fathers-to-be (p=0.817). More parents-to-be with a level of education 

higher than secondary school met the FV recommendation, than the parents-to-be with a 

lower level of education (pmothers<0.001, pfathers=0.005). 

 

4.9 Satisfaction with the economic situation 

The majority of both mothers- (72.4%) and fathers-to-be (73.1%) was satisfied with their 

economic situation. There was no significant difference the mothers- and fathers-to-be 

(p=0.854). Parents-to-be with a higher FV intake were more satisfied with their economic 

situation (pmothers=0.044, pfathers=0.005). 

 

 

5. Discussion 

 

5.1 Methodological discussion 

The validity of the HFs (Appendix 1 and 2) could be questioned. They were made a long time 

before formulating the aims of this study. The emphasis was not on nutrition, because 

nutrition was only one part in the HFs. The HF questions did not generate the exact 

information for comparison with the recommendation. For both PA and FV there was no 

answer which exactly met the recommendation. This may have caused biases. For example, in 

the HFs PA was asked as how many times a week the participant moved for at least 30 

minutes/day. Because the HFs asked the frequency for at least 30 minutes, it may also be 

possible that the participants moved for more than 30 minutes. The answer with the highest 

amount of PA was 6-7 times/week, while the recommendation was 7 times/week. Therefore, 

an underestimation is possible. Also the portion size of the FV intake was estimated. In the 

HFs it was asked as frequency (per month, week or day). The assumption of one time per day 

is one portion made it possible to compare the FV intake with the recommendation in portions 
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per day, but may have led to an overestimation. We used the option ´four or more times/day´ 

(4 portions/day) as answer option for meeting the recommendation and this would have been 

an overestimation. Another way to compare FV intake and PA with the recommendation is to 

transform the variables in respectively grams/day and minutes/day as the unit of the 

recommendations. All statistical tests were executed with the transformed variables. The 

calculations with frequencies may have been an overestimation and the calculations with the 

grams- and minutes/day an underestimation.  

 

In the present study we chose to use FV-intake as g/day when we made the groups "Below- 

and According to recommendations. This lead to a different distribution in the Below and 

According group: for mothers-to-be 366 and 3742 participants were respectively in the 

According and Below group with grams/day, but this would have been 965 and 3143 with 

frequencies. For the fathers-to-be 71 and 3690 participants were respectively in the According 

and Below group with grams/day, but this would have been 260 and 3501 with frequencies. 

The different method of grouping probably mostly decreased the chances to find significant 

differences, but most likely the associations would have been the same with frequencies 

which the following example, based on frequencies, shows: The parents-to-be in the 

According group, were less likely to see any obstacle when it came to eating nutritious and 

healthy food (pmothers=0.007, pfathers<0.001). 

Three categories of the food frequency list were chosen to estimate the snack consumption 

though there were more options to choose that could also fit the snack category. Therefore it 

is only an estimation of frequency of the snack consumption. 

The reliability of self-reported height and weight could be questioned. Both being overweight 

and underweight can cause embarrassment. Also estimating instead of measuring the height 

and weight may have led to the report of a desirable weight. Because of social desirability, the 

answers to health habits (FV intake, snack consumption, PA) may have also caused biases 

because of misreporting (19). 

 

Both the Below and According groups and the mothers- and fathers-to-be groups did not have 

an equal distribution of participants. The Below group was larger than the According group. 

Because of the low number of participants in the according group, extreme values have 

counted heavily and this may have influenced possible associations. Another way to divide 

the participants in two more equal groups would have been a group below and above the 

median.. 

 

One of the limitations in this study is the unknown number of dropouts. The Salut programme 

did not record how many parents were asked to participate in the programme but declined. 

Because of this, it was not possible to draw conclusions about the whole population of 

parents-to-be in Västerbotten but the study still gives an important insight into the situation 

among a fairly large proportion. The response rate is at least 40% and there is a big chance 

that parents-to-be with a healthier lifestyle participated which means that this study could 

have given an overestimation of the FV intake en the PA. Parents-to-be with an unhealthier 

lifestyle might be ashamed of their habits and therefore declined participating. 

 

5.2 Result discussion 

The FV intake was significantly below the recommendation which is in line with the 

outcomes of Riksmaten 1997-98 (13). This can be explained with the information that the 

Below group more often ate a smaller meal, with a smaller chance of an adequate FV intake. 

The Below group also reported more obstacles when it comes to eating nutritious and healthy 

food. 
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Some people wrongly think that preparing a healthy meal takes more time, which was seen as 

an obstacle within the research group. According to a study by Nielsen (20), 35% of the 

participants noted “lack of time” as an obstacle for eating healthy. The present Western 

lifestyle makes people feel more stressed followed by a feeling of having lack of time. This in 

combination with low priority for healthy food gives us the impression that people do not 

make the time to eat healthy. Despite these obstacles, the parents-to-be said to be well willing 

to change their dietary habits. A way to save time but still eat healthy is to cook more portions 

at once and save the other portions in the freezer for another time or to buy frozen vegetables 

at the supermarket and use the microwave for preparation. 

 

In 2010, Sweden was on the fifth place of the European countries with the relative highest 

price level of food products (21). According to Waterlander et al. “energy density may be 

inversely related with energy costs, implying that healthier diets cost more” (15). In a 

Swedish study among children it was shown that eating healthier gave higher diet costs and 

that higher diet costs meant a healthier diet (22). An American study showed that decreasing 

prices of healthy foods by 50%, an increase in sales of 2-4 fold, compared to the usual price 

could be achieved (23). The higher price of healthy food was also seen as an obstacle to eat 

healthy in our participants. The participants who gave their economic status a lower rate ate 

less FV. Ways to eat healthier without spending a lot of money can be to use budget recipes 

and eat seasonal FV. Reducing prices on healthy food was seen as an effective way to 

increase the consumption of healthy food. In the implementation of this public health strategy 

there is an important role for the politics (23).  

 

In our study, the parents-to-be with a higher level of education ate more FV than the parents-

to-be with a lower level of education. This corresponds with previous studies (14, 13, 24). A 

higher level of education probably means more knowledge about healthy food. This can 

increase the motivational factors to eat healthy which may lead to a higher FV intake.  

 

Sweden is faced with a lot of overweight and obese people (2). This is in line with the 

outcomes of our study in which we also found a high population being overweight or obese. 

We expected a similar outcome as in McNaughton et al. where the FV intake had an inverse 

association with BMI in women (9), however we did not find a significant association in our 

study. Nevertheless, parents-to-be with a FV intake below the recommendation ate less 

regular and a previous study has shown that eating regular can be associated with a lower 

energy intake (25).  

We also expected an association between the FV intake and snack consumption. A study in 

children showed that when the snack availability was restricted, the frequency of FV 

consumption increased (26). Another study concluded that to reduce the prevalence of 

overweight and obesity, you should not only promote eating healthier but also decrease the 

consumption of unhealthy foods (12). In our study we did not find a significant association 

between the FV  intake and snack consumption. A reason for this may be that the conditions 

for the parents-to-be did not change. There was no restriction on the availability of snacks, the 

intake of FV was not promoted and the price of the snacks was the same.  

 

The outcome of the study of Fernandes et al. was that the PA level was related to a higher FV 

intake which corresponded with our study (27). An explanation for this may be that people 

with a higher FV intake are more aware of a healthy lifestyle which PA is a part of.  

 

The mothers-to-be had a higher PA, a higher level of education, a lower BMI and they had a 

slightly lower frequency of snack consumption compared with the fathers-to-be. This may 
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explain the considerable higher FV intake among the mothers-to-be in comparison with the 

fathers-to-be. Two other studies confirm this outcome (13, 28). Due to the differences 

between the mothers- and the fathers-to-be it is advisable to approach them in a different way. 

 

Other factors which can influence the FV intake but are not part of this study are: a higher 

appreciation and an improved FV accessibility. This could increase the FV intake among 

children between the age of 10 and 12 years old (29). In an international perspective, the FV 

availability is lower in Sweden than in other European countries. The FV availability 

increased from 172 kg pp/ year in 2000 to 205 kg pp/year in 2007 (30). These are 

environmental factors that are difficult to change but have to be taken into account when 

implementing an intervention because it can be a restriction of the effect. 

 

The characteristics who were associated with the FV intake were ‘Obstacles’, ‘Level of 

education’, ‘PA’, ‘Economic situation’, and there was an association between the intake of 

fruits with vegetables. Our suggestion is to focus an intervention on subjects in the Below 

group who are characterized by these factors because this will reach the majority of the 

subjects with an intake below the recommendation. This may lead to an increase of the FV 

intake in a large amount of parents-to-be, which contributes to improve health and well-being 

of the population of Västerbotten.  

 

 

6. Conclusion 
According to the nutritional recommendations, the FV intake was significantly associated 

with PA, habits of life, level of education and satisfaction with economic situation. There was 

also an association between the intake of fruits with vegetables.  

 

This information can be used to implement an intervention for the target group to increase the 

FV intake where it is sensible to distinguish between the mothers- and fathers-to-be due to 

differences in FV intake. More detailed research, where the parents-to-be are divided in the 

groups as explained in the discussion, can contribute to a better matching intervention aimed 

at the target group which in the end will improve the health and well-being of the population 

of Västerbotten.  
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Appendix 2: Health form for expectant parents - fathers 
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