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Abstract

Objective: To examine the relationship between child-feeding strategies and the stage
of change for fruit and vegetable consumption of low-income African American
women.
Design: Mothers were asked to think aloud as they shopped for groceries and
prepared a meal for their family. Verbalisations were audio-taped and transcribed.
Transcripts were coded. Coded segments were sorted according to stage of change of
the women who made the verbalisation. Themes were identified and analysed for
differences across the stages of change. Child-feeding strategies and factors
influencing provision of fruits and vegetables to children were identified through
content analysis procedures.
Setting/subjects: Seventy women, aged 18 to 45 years, were classified by stage of
change (10 to 18 per stage) based on self-reported intakes of fruits and vegetables and
intention to increase intake. Women on average had two to three children less than 12
years of age and tended to be single heads of households, with about half having
some college or technical training.
Results: According to the women’s comments, food preferences of children were
important considerations for women in all stages regarding their food choice
behaviours. Women in the later stages reported using more positive child-feeding
strategies to promote the intake of fruit and vegetables, including positive role-
modelling and methods related to food purchasing, preparation and meal planning.
Conclusions: Promoting mothers’ movement to more advanced stages of change for
fruit and vegetable intake may result in the use of more positive child-feeding
strategies and therefore contribute to increased fruit and vegetable intake by children.
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Recent epidemiological studies have shown a correlation

between greater fruit and vegetable intake and reduced

incidence of cardiovascular disease, cancer and diabetes,

and mortality rates due to these diseases1–4. Behavioural

risk factor surveillance survey data show a significant

racial disparity in mortality rates from these chronic

diseases. Compared with whites, heart disease, cancer,

stroke and diabetes mortality rates are 29%, 27%, 40% and

135% higher for African Americans, respectively5. In spite

of the known benefits of fruit and vegetable intake,

national dietary intake data show that the daily intake of

fruits and vegetables among African American adults and

children is lower than the recommended 5 servings a day6.

Parents can influence their children’s food choice

behaviour through the physical and social environment

they provide. Physical influences include making fruits

and vegetables available and accessible, and offering them

to children7–9. Social influences involve parental beha-

viours and beliefs such as modelling intake9–12 and the

use of child-feeding strategies12–18.

Recent studies have suggested that child-feeding

strategies, through restriction of foods or pressuring

children to eat, may play a role in determining children’s

food choices12,16,17. These strategies reflect a more

negative interaction with children involving commands

and higher levels of control. Restricting access to certain

foods increased the desire for those foods and increased

their intake by children when parents were not around to

monitor their intake19. Pressuring children to eat

vegetables decreased their preference for them12,17.

Studies have shown that when children are encouraged

to eat a food by offering them some type of reward, there

is a negative shift in preference for that food20. On the

other hand, increased preferences for a food are noted

q The Authors 2003*Corresponding author: Email csmith@tc.umn.edu

Public Health Nutrition: 7(4), 505–512 DOI: 10.1079/PHN2003551

https://doi.org/10.1079/PHN2003551 Published online by Cambridge University Press

https://doi.org/10.1079/PHN2003551


when it is used as a reward for good behaviour21. Based on

these results, the authors suggested that rewarding

children for eating vegetables by giving them a dessert

may increase their preference for the dessert and decrease

their preference for the vegetable20,22.

Children tend to model the eating habits of parents and

adults in their social environment23. Several studies have

examined parental role-modelling and fruit and vegetable

intake by children12,21,22. Fisher et al.12 showed that a

child’s fruit and vegetable intake was closely related to

their parents’ intake, demonstrating the importance of

parental modelling. When parent’s intake was low, there

was increased pressure for children to eat fruits and

vegetables. African American children were more likely to

try fruits and vegetables when they saw their parents eat

and enjoy fruits and vegetables24. In a preliminary study

that investigated stage of change for healthy dietary habits,

children of parents in the early stages of change

experienced less positive parental modelling25.

Studies have demonstrated the importance of avail-

ability and accessibility on children’s fruit and vegetable

intake. In a study involving third-grade students and their

parents, Hearn et al.7 found that with increased availability

and accessibility of fruits and vegetables, there was

increased total fruit and vegetable intake by the children

when analysed in both the home and the school setting.

Fruit and vegetable intake was also positively associated

with availability in a study by the National Cancer Institute

involving fourth-grade students and their parents8.

The Transtheoretical Model has been used to explain

many health and dietary behaviours26–29. According to

this model, behaviour change involves a process defined

by five stages of change. In the earlier stages of pre-

contemplation, contemplation and preparation, individ-

uals are either not interested in changing behaviour,

anticipating making a change or are actively seeking the

change. In the later stages of action and maintenance,

individuals have made or maintained changes in the target

behaviour. Significant differences in intake of fruit and

vegetables and psychosocial determinants such as knowl-

edge, self-efficacy and social support have been noted

when comparing those in the later stages with those in the

early stages30–32.

To date, few studies have examined the effect that

maternal stage of change has on physical and social

influences regarding fruit and vegetable intake of children.

The purpose of this study was to explore the potential

relationship between child-feeding strategies and stage

of change using a novel qualitative technique known

as the think aloud method33,34. Using this method,

participants were asked to verbalise all thoughts

concurrent with the task of selecting groceries in a

supermarket and preparing a meal at home. It is thought

that this method can produce a more accurate represen-

tation of important factors considered when decisions

are made.

Methods

Investigators recruited low-income African American

women aged 18 to 45 years, with children under the age

of 12 years (n ¼ 70), through the Supplemental Food

Program for Women, Infants, and Children (WIC) clinics,

radio interviews, newspaper ads and by word of mouth.

Low income was defined as qualifying for some type of

public assistance programme, i.e. WIC, Food Stamp

Program, Expanded Food and Nutrition Education

Program (EFNEP), food shelves, or having a child eligible

for free or reduced priced school meals. Women were

required to have been born in the USA or have lived there

for at least 15 years. Women were screened to recruit 10–

18 women in each stage of change for fruit and vegetable

consumption. A food-frequency questionnaire developed

by Thompson et al.35 was used to estimate fruit and

vegetable intake. Participants were asked 10 questions

about how often in the last month they had eaten fruit and

vegetable items (100% juice, fruit, lettuce salad, fried

potatoes, white potatoes other than fried, cooked dried

beans, other vegetables, dishes with tomato sauce,

vegetable soups and other mixtures that included

vegetables) and how much they typically ate of these

items when they ate them. Based on estimated intake, the

staging algorithm involved asking women about their

intention to increase their fruit and vegetable intake to at

least 5 servings a day36. The study was approved by the

University of Minnesota’s Institutional Review Board

Human Subjects Protection Committee. Women were

compensated for their participation in the study with gift

certificates to grocery stores.

A total of 138 verbalisation interviews were conducted

in two settings, a grocery store of the participant’s

preference (n ¼ 70) and the participant’s home (n ¼ 68)

(two women who completed data collection in the grocery

store could not be reached for the home portion). Data

collection and analysis procedures for each setting were

developed in a pilot test situation with 12 women using

the think aloud method as described by Ericsson and

Simon33,34. Protocols outlining procedures have been

described elsewhere37. All verbalisations and responses to

questions were audio-taped inconspicuously with a lapel

microphone attached to a small recording device that was

hung in a purse around the participant’s neck or waist.

Prior to data collection in the grocery store, women

were asked questions about usual shopping habits,

including frequency of shopping with children. They

were instructed to shop in for groceries for their family in

their typical manner, shopping for enough to last a week.

The researcher accompanied them throughout the store.

They were asked to think aloud as they shopped and to

say everything that came to their mind. To minimise

interruptions in the thought processes of the women,

investigators simply walked alongside them without

communicating, except to offer non-leading probes such
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as ‘What are you thinking?’ or ‘Can you say more about

that?’ Probing procedures were the same for all women,

being used when there was a pause in the woman’s

verbalisation or to encourage continued verbalisation

about a particular item.

Following the grocery store experience, participants

prepared a routine meal for their family in their home with

a researcher present. Preliminary questions were asked

regarding their child’s involvement in meal preparation.

Participants were then asked to think aloud as they

prepared the meal. After the meal was prepared, several

general questions were asked regarding eating habits,

such as ‘Can you describe the eating habits for yourself

and your family?’

Audio tapes were transcribed verbatim. Comments by

women within each stage of change regarding child-

feeding strategies were examined systematically. All

segments of text pertaining to fruit and vegetables were

identified and encoded according to common factors that

emerged from the data influencing purchase and

preparation decisions in the context of feeding children.

Coding was done independently by two investigators and

differences were reconciled before data were entered

using the database program Filemaker Pro 5. Data were

sorted according to codes and stage of change, and then a

pair of investigators identified common themes using

content analysis procedures38. Quotes representative of

the themes were identified and themes and quotes were

brought back to the research team for confirmation.

Demographic data were analysed for differences by

stage of change using analysis of variance procedures

(Statistical Analysis System; SAS Institute, Cary, NC, USA).

Statistically significant differences (P , 0.05) were eval-

uated to determine mean differences using Duncan’s

multiple range test.

Results

The mean age of the women was 32 years (range 18 to 45

years) and there was a mean of 2.4 children per household

(Table 1). Half worked outside the home; 51% had some

college or technical training; and 60% were heads of

households. There were no differences by stage of change

for any demographic variables. Mean fruit and vegetable

intake was directly related to stage, as it was the basis for

staging (Table 2). There were high levels of juice intake by

women in the later stages.

Trends were noted in the number of comments and

complexity of strategies used, and in some situations

differed according to stage of change. Several common

themes were identified in relation to physical and social

influences of parents over children’s fruit and vegetable

intake. Children’s food preferences and the relationship

between food and the health of their children were

considerations for mothers. Mothers reported using

various strategies to influence their children’s eating

habits. Based on the content, frequency and nature of the

verbalisations, it was possible to attribute general

characteristics of these strategies to women in different

stages of change.

Food preferences of children

Food preferences of their children were major factors for

most women in determining the type, form, quality and

quantity of fruit and vegetables purchased in the grocery

store and incorporated into meals prepared in the home.

According to comments made by the women, they

responded to child preferences by buying and serving

what children wanted. As one mother said, ‘I like to buy

the vegetables that they like, like green beans or corn or

broccoli. . . I have to buy stuff that they have a taste for.’

Another said, ‘Those are things’ that they’ll eat, so that’s

what’s usually offered.’

Women in all stages of change made many comments

about the fruits and vegetables that children liked or

disliked; however, in the later stages of preparation, action

and maintenance, women verbalised that there were more

fruits and vegetables that were liked by children. For

example, one mother said: ‘And I know the kids love

vegetables and that’s something I always fix with my

tacos.’ Foods were purchased in keeping with child

preferences to avoid waste and save money. One mother

remarked: ‘I don’t know, I try to always cook things that

are compatible with them [the children] also. That way I

won’t be wasting. I don’t have money to buy extra

groceries.’

Nutrition and health concerns

The women reported that having children made them

more aware of their own eating habits, reinforcing the

need to eat healthier and incorporate more fruits and

vegetables in their family’s diet. More women in the later

stages made comments about fruit and vegetables being

healthy alternatives to high-fat foods, fast foods and junk

foods. One woman stated: ‘Having kids myself makes me

realise that I wasn’t eating enough green vegetables and

I am anaemic and ‘ya know my kids constantly have low

iron.’ All women made many comments regarding their

Table 1 Demographic characteristics of women in the study.
Values are expressed as mean ^ standard deviation

All participants
(n ¼ 70)

Age (years) 32 ^ 7
Education* 3.4 ^ 0.9
Work outside the home† 0.51 ^ 0.50
Number of children in the home 2.4 ^ 1.4
Participation in WIC‡ 0.42 ^ 0.50
Number of adults in the home 1.4 ^ 0.7

* Education level: 1 – 8th grade, 2 – some high school, 3 – high school
graduate, 4 – some college or technical training, 5 – college graduate.
† Work outside the home: no – 0, yes – 1.
‡ Participation in the Supplemental Food Program for Women, Infants, and
Children (WIC): 0 – non-participation, 1 – participation.
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children’s current weight or potential weight concerns.

Representative quotes included: ‘Recently my daughter

went to a doctor’s appointment, the baby, and they said

she was thirty pounds, and I was just like, oh, my

goodness. That’s why my arms were killing me’ and ‘I do

want to see them grow up and be adults . . . feel good and

not be weighed down with a whole lot of weight.’

Health concerns were verbalised more often by women

in the later stages of change. These concerns pertained to

both current and potential health issues for their children

and intergenerational health concerns related to low

intake of fruit and vegetables. One woman said, ‘I kind of

stay away from sweets, because she has done a lot of

damage to her teeth with the sugar. . . I will let her have

sweet snacks, but I prefer to let her have fruit.’ Another

was quoted as saying, ‘I started hearing my doctor talking

about diabetes and heart disease. . . I didn’t want my kids

to have to go through that kind of stuff, so I figured, get rid

of it now and eat a little bit better and live a few more

years.’

General comments about the nutritional quality of food

were verbalised mainly by women in the later stages.

These included such quotes as ‘Basically the juice is for

him. It is good, it is a quick snack, instead of giving him

like a soda or Kool-aid, this is like 100% fruit juice, so that

would be good for him’ and ‘What I like is the V-8

Splash. . . This is our favourite kind of juice, ‘cause it has all

the vitamins in it that they need for a whole day with

calcium.’

Child-feeding strategies

Verbalisations by women in the intermediate and later

stages of change occurred with greater frequency

regarding methods used to increase fruit and vegetable

intake for their children, which involved food acquisition,

food preparation and meal planning (Table 3). Women

reported that common acquisition strategies involved

practices that affected availability, like buying and keeping

fruit and vegetables on hand for snacks. Food preparation

strategies included adding vegetables to dishes, hiding

vegetables in dishes and adding something to enhance

liking for fruits and vegetables, such as cheese sauce or

seasonings. Meal planning strategies involved including

fruits and vegetables in lunches, replacing junk food with

fruits and vegetables, and adding vegetables to meals to

provide at least one vegetable. Generally, women in the

later stages verbalised that they used these strategies more

often than did women in the earlier stages. Few or no

women in the early stages made comments such as

providing balanced meals, adding vegetables to mixed

dishes, etc., whereas many did in the later stages.

A notable exception was that of hiding vegetables in

dishes, which was more commonly mentioned by women

in the preparation stage. Mothers in the preparation stage

tended to ‘sneak’ vegetables into dishes, hoping that the

children would not realise that they were eating them, in

an effort to increase their children’s vegetable intake.

Modelling

Grocery shopping and home meal preparation provide

two opportunities for parents to model attitudes and

behaviours, and to share knowledge about fruits and

vegetables with their children, either positively or

negatively. The majority of mothers indicated that they

usually shopped with their children, mainly because they

did not have childcare. In situations where mothers did

not take their children with them, often it was because the

children were too active, as illustrated by the following:

‘She will be in one of the aisles and be taking the stuff off

the shelves and get on the shelves and be hiding from me,

so I try not to take her because of that.’ Verbalisations

indicated that only a small proportion of mothers used

grocery shopping as an opportunity to teach their children

about the purchase of healthy foods. As one woman said,

‘Oh no, uh-uh, potato chips, no chips, nope, uh-uh, no

chips . . . remember what I said to you that chips are not

very healthy.’ More women in the later stages commented

about their children assisting them with food preparation,

involving them in age-appropriate activities, such as

washing greens or cutting vegetables. A comment

reflective of this is ‘Making a salad or heating the ground

beef . . . it is usually something small.’ Some mothers

desired that their children learn cooking skills, as

illustrated by this comment: ‘She is old enough where

she can participate. I like for her to do that because it helps

her, gives her skills, something for her future also.’

Mothers tended to model intake of fruit and vegetables

in a positive or negative manner. Positive modelling was

Table 2 Fruit and vegetable daily servings by stage of change. Values are expressed as mean ^ standard deviation*

All women
(n ¼ 70)

Pre-contemplation
(n ¼ 13)†

Contemplation
(n ¼ 10)†

Preparation
(n ¼ 18)

Action
(n ¼ 14)

Maintenance
(n ¼ 15)

P-value
(ANOVA)

Juice 1.9 ^ 2.1 0.6 ^ 0.8a 0.7 ^ 0.7a 1.2 ^ 0.8a 3.6 ^ 2.7b 3.5 ^ 2.2b 0.0001
Fruit 1.1 ^ 1.6 0.4 ^ 0.4a 0.5 ^ 0.6a 0.6 ^ 0.5a 2.2 ^ 2.5b 1.8 ^ 1.7b 0.0035
Vegetables 2.9 ^ 2.1 1.7 ^ 1.2a 1.7 ^ 0.8a 2.5 ^ 1.0a 4.4 ^ 3.1b 4.2 ^ 2.1b 0.0002
Fruit/juice/vegetables 5.9 ^ 3.8 2.7 ^ 1.4a 2.9 ^ 1.1a 4.2 ^ 0.8a 9.9 ^ 3.5b 9.4 ^ 2.7b 0.0001
Fruit/vegetables (without juice) 4.0 ^ 2.8 2.1 ^ 1.2a 2.3 ^ 1.0a 3.0 ^ 1.1a 6.6 ^ 3.8b 5.9 ^ 2.4b 0.0001

ANOVA – analysis of variance.
* Means with different superscripts are significantly different (P , 0.05).
† One person from this stage did not participate in the home study.
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evident when mothers verbalised that they ate fruits and

vegetables themselves and indicated that it was important

that they set an example for their children. They also

indicated that it was important to teach children to include

fruit and vegetables in their diet. Negative role-modelling

and influence was characterised by not eating healthy

foods themselves, and therefore not modelling healthy

behaviour to their children. Verbalisations suggested that

some mothers were not concerned that they provide fruit

and vegetables in meals for their children. More comments

about positive modelling and teaching approaches were

heard from women in the later stages; for example, ‘I don’t

like green peas and beans personally. . . But my kids need

them so I have tried to be a big girl and eat some too’ and

‘I found that if I overcook the broccoli I am taking vitamins

out of the broccoli. . . They know because they read the

books or they have seen little things laying around that say

if you cook them in too much hot water you are taking

vitamins away from it. So, a lot of it is just educating them.’

Examples of negative modelling and influence were

verbalised more often by women in the early stages. One

participant verbalised the following: ‘But the other kids –

they’ll eat the fruit . . . and, but they won’t eat tomatoes or

too much of the string beans or maybe the broccoli or the

cauliflower – they won’t eat. So, I guess they got that from

me.’ Another quote represented an attitude of ambiva-

lence relative to her children eating fruits and vegetables,

‘They don’t eat like a lot of fruit or vegetables and they

probably eat fatty foods maybe ‘cause we fry a lot of our

foods. So, it’s always the same things ‘cause those are

things that they’ll eat.’

Women in the preparation stage more often verbalised a

‘do as I say, not as I do’ approach to child feeding. A

comment representing this theme was ‘I cook healthy for

them, but I won’t eat it. Like if “monkey see–monkey do”.

If they see that I am not eating it then they don’t want to eat

it. I have a struggle with “You’re gonna eat your

vegetables”. I have a child that has said to me, “You’re

not eating, why should I eat it? What’s the matter with it?”

and I just need to eat what I cook.’ Another participant

said, ‘I just haven’t ate fruit as much, but I . . . 100%

encourage my son to . . . eat fruits and vegetables.’

Discussion

The results of this study, based on verbalisations of the

participants, show that low-income women influenced

their children’s intake of fruit and vegetables in a number

of ways, which differed according to their stage of change

for fruit and vegetable intake. Influence was through

physical means, as previously demonstrated by Cullen

et al.9, and through social means. Mothers reported that

they influenced their children’s intake of fruit and

vegetables through physical means by increasing avail-

ability in the household through food acquisition,

preparation and meal planning. Increased consumption

levels were further reinforced through social factors such

as modelling of normative behaviours, forms of encour-

agement and the use of various child-feeding strategies.

The data also suggest that the presence of children in the

household may act as a catalyst to influence the fruit and

vegetable purchasing behaviour of women in the later

stages of change.

The dynamics among mother, child and the environ-

ment were observed frequently, as all mothers identified

their children’s food preferences as a major factor in

determining which fruits and vegetables were purchased

and prepared. However, mothers in the later stages of

change with a higher intake of fruit and vegetables

verbalised more frequently that their children liked fruits

and vegetables. This may reflect that children in homes

where mothers have a higher intake have more exposure

to fruits and vegetables, suggesting that environmental

exposure can result in increasing or shifting of food

preferences in children. Previous studies have shown that

greater exposure to various foods increases a child’s

preference for these foods39.

Women in the later stages verbalised more food

acquisition, meal planning and preparation strategies to

increase fruit and vegetable consumption by their

children. This would support other studies that demon-

strate that making fruits and vegetables available and

accessible is likely to increase intake by both parents and

children7,8,40.

Several strategies verbalised by women in later stages

represented a concern that children should eat healthy

foods, but did not indicate that mothers forced their

children to eat fruit and vegetables. Forcing children to eat

fruit and vegetables that may be healthy for them may be

counterproductive12,13 and may interfere with develop-

ment of the child’s self-control41. Sneaking vegetables into

mixed dishes was another method used by mothers

primarily in the preparation stage. It represents a more

covert method of getting their children to eat vegetables,

rather than overtly offering vegetables, as has been

recommended by Birch and Fisher13 and Satter42. This

strategy does not directly pressure children to eat

vegetables, but it also does not reflect the recommended

open communication and participatory decision-making.

In several studies, parental modelling and its effect on

fruit and vegetable intake were strongly positively

correlated and an indicator of fruit and vegetable intake

in children9,10,12. In the current study, women in the later

stages with higher intakes of fruit and vegetables

verbalised the importance of positive role-modelling,

thereby influencing their children’s food choices.

In our study, more comments reflecting negative family

behaviour influences were noted among the women in the

earlier stages of change, which may decrease a child’s

preference for or intake of fruit and vegetables. More

specifically, women in the preparation stage tended to

verbalise more often a double-standard approach – ‘Do as
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I say, not as I do’ – when trying to get their children to eat

fruit and vegetables. This is an important issue to address

by education for mothers, since it was shown in another

study that parents influenced children’s choices of high-

fibre bread and milk through direct encouragement

(injunctive norms) as well as by acting as models

(descriptive norms)43.

Women in the early stages did not raise concerns as

often about nutrition and health issues for their children.

According to the Transtheoretical Model26, it may be that

these women have inadequate information about diet and

health relationships or they may have more barriers that

result in lower intakes of fruits and vegetables for

themselves as well as their children. Also, comments by

women in these stages reflected more ambivalence about

being a positive role model relative to eating fruits and

vegetables and less effort in making sure their children

have adequate fruit and vegetable intakes. Movement to

more advanced stages involves processes of change that

enhance level of knowledge, motivation and resolve

ambivalence about change26. Others have shown that

mother’s nutritional knowledge was a predictor of fruit

consumption while attitudes predicted both fruit and

vegetable intake in their children44.

The mean fruit and vegetable intake in our study (5.9

servings) is higher than what might be expected in a low-

income black population. According to data for the

Continuing Survey of Food Intakes by Individuals (1994–

1996)6, African American women between the ages of 20

and 39 years ate an average of 4.5 fruits and vegetables a

day. Daily fruit and vegetable intake for people whose

household income was under 131% of the poverty level

was 4.3 servings. Owing to the nature of the study, women

who had high and low intakes of fruits and vegetables

were purposely recruited to have a representation in each

of the stages of change. Therefore, fruit and vegetable

mean intake in our study may reflect a higher mean than

the national average.

As with most research, the current study had its

limitations. Because this study used qualitative research

methods with African American mothers, the sample size

is relatively small and therefore the results may not be

applicable to the general population. Qualitative methods

are labour-intensive and expensive to conduct; however,

they provide rich, in-depth information that is not always

captured through quantitative methods. Although the

women were advised that we desired to observe a typical

food purchasing and home meal preparation experience,

the presence of the investigator may have altered the food

purchasing and meal preparation habits of the partici-

pants. The thoughts verbalised by the women may also

reflect socially desirable comments, although trained

investigators emphasised the importance of saying

‘whatever was on their mind’. Also, the nature of the

study may have attracted participants who tend to be

extroverts, and not internal processors, those who might

be more comfortable volunteering for a study of this

nature. However, the lengths of the transcripts reflect a

variety of verbalisation tendencies.

Future direction

Efforts to increase fruit and vegetable consumption in

children are more effective when they are more intensive

and involve parent change and the family45–47. Given the

results of the current study, it is important to educate

mothers in the earlier stages of change not only about how

to increase fruit and vegetable intake for their children but

also for themselves. Efforts to increase their own intake

will result in more positive role-modelling and child-

feeding strategies for their children relative to fruit and

vegetable intake. Positive child-feeding strategies should

be encouraged for women in the earlier stages of change

because women in the later stages tended to verbalise

using strategies that research has shown to encourage fruit

and vegetable intake in children. Further quantitative

research will be done to test the hypotheses generated by

this qualitative study.
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