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Abstract

Background: There is little information available on the use of social sup-

port systems for patients with coeliac disease (CD). We performed a cross-

sectional study aiming to examine the association between participation in

different types of social support networks and quality of life (QOL) in

adults with CD.

Methods: A survey including a validated CD specific QOL instrument was

administered online and in-person to adults with CD who were following a

gluten-free diet. Participation in social support networks (type, frequency

and duration) were assessed.

Results: Among the 2138 participants, overall QOL scores were high, aver-

aging 68.9 out of 100. Significant differences in QOL scores were found for

age, length of time since diagnosis and level of education. Most (58%)

reported using no social support networks. Of the 42% reporting use of

social support networks (online 17.9%, face-to-face 10.8% or both 12.8%),

QOL scores were higher for those individuals who used only face-to-face

social support compared to only online support (72.6 versus 66.7;

P < 0.0001). A longer duration of face-to-face social support use was associ-

ated with higher QOL scores (P < 0.0005). By contrast, a longer duration

and increased frequency of online social support use was associated with

lower QOL scores (P < 0.03).

Conclusions: Participation in face-to-face social support networks is associ-

ated with greater QOL scores compared to online social support networks.

These findings have potential implications for the management of individu-

als with CD. Emphasis on face-to-face support may improve long-term

QOL and patient outcomes.

Introduction

Coeliac disease (CD) is a genetically-mediated autoim-

mune disorder triggered by the consumption of the pro-

tein gluten(1). Gluten is the term for the proteins found

in common cereal grains, wheat, rye and barley. Long-

term complications as a result of malabsorption and

intestinal damage can lead to osteoporosis(2), iron-defi-

cient anaemia(3) infertility(4) and a variety of other health

problems(5), including gastrointestinal cancers(6).

Prior studies have shown that the restrictions of the

gluten-free diet (GFD) (the only treatment for CD) have

a major impact on an individual’s quality of life

(QOL)(7–10). However, the overall QOL of an individual
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with CD initially improves with diagnosis and the initia-

tion of the diet(9,11). The chronic nature of the disease,

together with the persistent vigilance needed to maintain

a GFD, have been reported as major factors in the dimin-

ished QOL scores in this population(7,12). Physical symp-

toms, the high cost of gluten-free foods and the

emotional strain of social interactions within a rigid die-

tary regimen are frequent concerns for individuals with

CD(13). In addition, the social nature of a contemporary

lifestyle, which may include dining out with friends,

work-place functions and a reliance on convenience

meals, may increase the burden of the diet and the

impact on QOL(7,9,10). Referral to and involvement with a

coeliac support groups was recommended as part of the

management of the disease in recent studies(14,15), as well

as by the NIH Consensus Development Conference on

Coeliac Disease, 2004(16).

Participation in social support groups can improve

QOL for individuals with chronic diseases(17). Traditional

face-to-face support groups offer benefits such as shared

experiences, shared values, and a shared common goal(17),

although challenges include geographical barriers, embar-

rassment, limited space and time constraints(18). Com-

puter-based online support may have similar benefits to

its face-to-face counterpart, at the same time as allowing

members access to information at a time and place of

their choice and having the advantage of anonymity.

However, online support may lack the personal rapport,

immediacy and intensity of a face-to-face group meet-

ing(18). Studies have shown a positive influence of partici-

pation in traditional face-to-face support groups(19–21)

and computer-based support(22,23) on QOL for individu-

als with chronic conditions such as breast cancer(19,22,24)

haemophilia(25), psoriasis(18), irritable bowel syn-

drome(26,27), Parkinson’s disease(21) and hepatitis B(20). In

a recent study, individuals with CD who participated in

an online education programme had higher QOL scores

than those who received no intervention(28). However, lit-

tle is known about the relationship between the use of

different types social support networks (i.e. face-to-face,

computer-based support or both) and QOL for individu-

als with CD. The present study aimed to evaluate the

relationship between QOL scores of individuals with CD

on a GFD and the different types of social support net-

work use (i.e. face-to-face support, online support or

both), as well as the frequency of use.

Materials and methods

A survey was administered in-person and online to a

sample of adults with CD and following a GFD. A vali-

dated CD specific QOL questionnaire (CD-QOL) was

used to determine QOL scores(29). Participation in social

support networks, as well as frequency and duration, was

assessed, as well as the type of social support received

from the various social support networks.

Setting and participants

A nonrandom and purposive sample was invited to par-

ticipate, comprising adults with self-reported physician

diagnosed CD who attended selected events between

September 2012 and February 2013, or who responded

to an online survey posted on various Internet sites

between 6 and 21 August 2013. Participants in this

cross-sectional study completed a questionnaire that

measured coeliac-specific QOL, the use, frequency and

duration of social support networks, as well as demo-

graphics. The present study was approved by Teachers

College, Columbia University Institutional Review Board

(IRB #12-371).

Recruitment

Participants were recruited either in-person or online.

The purpose of the project was to make comparisons in

QOL scores between individuals who used different

types of social networks. Therefore, we recruited individ-

uals from face-to-face, online and gluten-free events.

Details of the locations of the events and support group

meetings are provided in Table 1. Eligibility criteria

included self-report of CD diagnosis and adherence to a

GFD, age > 18 years and the ability to read and write

English.

In-person recruitment

In-person recruitment included six CD support group

meetings and five gluten-free conventions. Gluten-free

conventions: The gluten-free conventions where people

interact with food vendors, as well as attended lectures

and cooking demonstrations, were attended by individu-

als who had an interest in the area of gluten, wheat or

allergen-free foods. At all five conventions, the present

research study was announced at the beginning of the

convention and surveys were available at the sign in desk.

There was a collection box for the surveys at a table by

the exit door of the event. Coeliac support groups: The

support groups host informational meetings for individu-

als who have been diagnosed with CD and their friends

and families. At all six support group meetings, surveys

were distributed at the beginning and collected at the end

of the meeting.

Online recruitment

The online survey was announced through two online

networks (i.e. Facebook and Twitter), as well as three
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coeliac specific social support networks (i.e. The Coeliac

Diva, Gluten Dude, NYC Coeliac Disease Meetup

Group.). An announcement about the survey was posted

from 1–10 August 2013 on the five sites. The announce-

ment included a description of the research study, and a

link to the online survey.

Measures

The survey comprised a total of 13 questions with multi-

ple sub-questions. It was divided into three categories:

demographics, QOL and social support network partici-

pation. Participants were asked about their coeliac diag-

nosis, length of time since diagnosis, length of time on

the GFD and level of dietary adherence. The 20-item coe-

liac-specific QOL questionnaire (CD-QOL) was used(29).

Social support measures included: the type of social sup-

port network used, the frequency and duration of social

support used, and the reason for use of the various types

of social support networks.

To identify the type of social support used, participants

were asked to describe the type of social networks they

used. Response options were face-to-face support group

meetings (e.g. local support group meetings, meet-up

groups, etc.); a variety of online social networks, such as

Facebook, blog sites (e.g. Coeliac Diva, Gluten Dude),

Pinterest, Twitter and LinkedIn; Video sites (YouTube,

Vimeo); or ‘Other’.

Reliability

The survey was given to subsamples of the population

(n = 28) in both forms to determine whether both the

online and paper format of the survey would provide

reliable responses. The Cronbach reliability score for the

paper to online was 0.71. The Mann–Whitney rank sum

analysis was used with a resultant P value of 0.97,

indicating no statistically significant difference between

the paper and online versions of the survey. The Cron-

bach score for online to online reliability was 0.82. The

Mann–Whitney rank sum determined a P value of 0.97,

indicating no statistically significant difference between

tests.

Statistical analysis

Statistical analysis was performed using SAS, version 9.4

(SAS Institute Inc., Cary, NC, USA). P < 0.05 was con-

sidered statistically significant.

Demographic data were analysed using descriptive sta-

tistics, including means, frequency and standard deviation

for gender, age, geographical location, level of education

and length of time since diagnosis.

The QOL scores were analysed as per the validated

CD-QOL survey protocol(29).

The scores were computed using the CD-QOL scoring

system. The potential total QOL score is 100 points. The

overall score ranks QOL from Poor (<40), Medium (40–
59) and Good (>60). A pooled t-test was used to calculate

the overall QOL score and between group comparisons.

The generalised linear model procedure and bivariate

regression was used to compare QOL mean scores and

between group comparisons. Results were reported using

the r2 statistic.

The type and frequency of social support used were

measured using descriptive statistics. The type and fre-

quency of the social support network used were analysed

using a multinomial logistic procedure and the chi-

squared statistic. The type of social support network used

in the various geographical regions was calculated using

the frequency procedure and the chi-squared statistic.

The frequency and duration of use for specific types of

social support network use were analysed using the means

procedure and analysis of variance.

Table 1 Paper survey distribution and response rate

Distribution date Distribution site Distribution type Number distributed Number returned Response rate (%)

8–9 September 2012 Dallas, TX Expo 100 46 46.00

12 September 2012 Buffalo, NY Expo 50 9 18.00

20 September 2012 Albany, NY Support group 40 19 47.50

30 September 2012 Rye, NY Expo 50 22 44.00

13–14 October 2012 Carmel, IN Expo 50 39 78.00

16 October 2012 Livingston, NJ Support group 30 26 86.67

21 October 2012 Boston, MA Expo 100 47 47.00

1 November 2012 Akron, OH Support group 15 15 100.00

12 November 2012 Chester, PA Support group 15 9 60.00

19 December 2012 Toms River, NJ Support group 15 9 60.00

13 Februray 2013 Orange, NJ Support group 15 15 100.00

Totals 480 256 53.33
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Results

A total of 3734 individuals responded to the online sur-

vey, 2454 (65.7%) met the inclusion criteria and 1944

(79.6%) completed both the QOL and social support

study portions of the survey and were included in the

final analysis. Furthermore, a total of 480 in-person sur-

veys were distributed at eleven different events, five food

conventions and six CD support group meetings. Two

hundred and fifty-six (53.3%) in-person surveys were

returned, of which 197 (76.9%) met the inclusion criteria.

One hundred and ninety-four of the 197 (98.4%) eligible

participants completed both the QOL and social support

study portion of the survey and were combined with the

1944 online survey responses for a total study sample of

2138 included in the analyses.

Description of sample characteristics

The level of education of the respondents was the only

significant difference between the two methods of survey

completion. Those responding via the in-person survey

were better educated (P = 0.01). Of the total 2138

respondents, 87.3% were female.

Type of social support network used for social support

Participants were considered to use a social support net-

work if they specifically reported that they sought ‘social

support’ from traditional face-to-face or online groups

targeted to coeliac patients. The majority of participants

(58.4%) did not report using any type of social support.

Among those who did, the largest portion used online

only (17.9%). The number of respondents who used only

face-to-face social support networks (10.8%) was similar

to the number who used both online and face-to-face

social networks (12.8%) (Table 2).

Type of social support used by demographic category

Significant differences were found between demographic

characteristics and categories of social support network

use for gender (v2 = 34.04, d.f. = 3, P < 0.0001), age

(v2 = 129.41, d.f. = 12, P < 0.0001), length of time since

diagnosis (v2 = 46.30, d.f. = 9, P < 0.0001) and level of

education (v2 = 31.15, d.f. = 12, P = 0.0019) (Table 3).

Men were more likely than women not to use any

social support networks (70.0% for men versus 52.1% for

women). When men did use a social support system, they

used face-to-face, online or both social support networks

equally (approximately 10% each). By contrast, women

were more likely than men to use only online social sup-

port networks (21.2%) compared to face-to-face (10.8%)

or both (16%).

The oldest age group (>65 years) was more likely to

use only face-to-face support compared to the younger

age groups. Younger age groups were more likely to use

only online or both types. Participants with higher educa-

tion were more likely to seek social support from social

networks, and most likely to do so online compared to

those with lower educational levels.

Quality of life

An overall mean QOL score of 68.9 was computed using

the CD-QOL scoring of 100 points total, which is classi-

fied as good(29). The responses to the individual QOL

questions describe an overall positive perception towards

CD and the GFD. On the other hand, questions related

to the social domain of QOL appeared to be most prob-

lematic for many participants, which is similar to the

results reported in earlier QOL studies(10,30,31). The QOL

scores are reported by demographics category in Table 4.

The overall mean QOL scores were in the ‘good’ range

for both women [QOL score (SD)] [68.8 (16.49)] and for

men [69.7 (17.35)], with no statistically significant differ-

ence between genders. By contrast, there were significant

statistical differences for age (P < 0.0001), level of educa-

tion (P = 0.0009) and length of time since diagnosis

(P < 0.0001).

Quality of life scores by type of social support network

The data for QOL scores and the type of social support

network are reported in Table 5. There was a significant

relationship between the type of social support network

used and QOL scores (P < 0.0001). Among those who

used social support networks, those who participated in

only face-to-face type of social support networks had the

highest QOL scores [72.6 (16.19)] compared to those

who participated only in online social support networks

[66.7 (16.23)]. There was an increase, although not signif-

icantly, in QOL score for those individuals who used both

types of networks for their social support.

The majority (54.3%) of respondents reported that they

did not use social support networks for their social sup-

port. The QOL scores for this ‘Neither’ group were lower

Table 2 Type of social support network used for social support

N %

Neither 1249 58.40

Face-to-face 232 10.82

Online only 383 17.94

Both 274 12.79
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than the face-to-face group, However, the ‘Neither’ group

scores were significantly higher [69.4 (17.08)] than for

those who participated in online only [66.69 (16.23)] or

both online and face-to-face networks [67.3 (16.19)].

When the QOL scores were controlled for the indepen-

dent variables of age, length of time since diagnosis and

level of education, the QOL scores were no longer statisti-

cally significantly different. The highest QOL score was

seen in the group of respondents who reported no social

support network use (66.69). Among the respondents

who did use a social support network, the adjusted QOL

scores were similar between face-to-face only (65.95)

online only (65.46) and both (64.81) (P = 0.51).

Quality of life scores and frequency of social support

network use

QOL scores were significantly associated with frequency

of use (P < 0.0001) for any type of social support net-

work. Interestingly, when analysed by the specific type of

social support network used, there was a negative associa-

tion between increased frequency of use of the online

type of social support networks and QOL scores

(t = �7.35, P < 0.001). Those who frequently used online

social support the most had the lowest QOL scores. QOL

scores in the face-to-face type of social support network

were not significantly associated with frequency of use

(t = �0.55, P = 0.5813).

Quality of life scores and duration of social support

network use

The duration of social support network use was signifi-

cantly associated with QOL scores (P < 0.0004) for any

type of social support network. The participants who

used face-to-face type of social support had a positive sig-

nificant association between QOL score and the length of

time of use (t = 3.48, P < 0.0005). By contrast, there was

a significant negative association between the online type

of social support and increased duration of use

(t = �2.06, P < 0.0393). For individuals using face-

to-face support networks, a longer duration (i.e. number

of months and years participating in face-to-face support

networks) was associated with higher QOL scores. By

contrast, a longer duration and a greater frequency of

online use were both associated with lower QOL scores.

Discussion

The only treatment for CD is lifelong adherence to a

GFD. As the guidelines from the British Society of Gas-

troenterology state, the aim of treatment is to promote

Table 3 Type of social support networks used by demographics

Total (n) Neither Face to Face Online Both P

Gender

Female 1857 967 (52.07) 200 (10.77) 393 (21.16) 297 (15.99) <0.0001

Male 270 189 (70.00) 27 (10.00) 29 (10.74) 25 (9.26)

Age (years)

18–25 170 86 (50.59) 11 (6.47) 49 (28.82) 24 (14.11) <0.0001

26–35 326 160 (49.08) 17 (5.21) 87 (26.69) 62 (19.02)

36–55 897 469 (52.28) 77 (8.58) 205 (22.85) 146 (16.28)

56–65 446 260 (58.29) 55 (12.33) 67 (15.02) 64 (14.35)

>65 282 174 (61.70) 66 (23.40) 16 (5.67) 26 (9.22)

Level of education

High school 387 238 (61.50) 41 (10.59) 58 (14.99) 50 (12.92) 0.002

Technical vocational 176 110 (62.5) 17 (9.66) 26 (14.77) 23 (13.07)

2 years of college 419 240 (57.28) 38 (9.07) 86 (20.52) 55 (13.13)

4 years of college 641 311 (48.52) 73 (11.39) 150 (23.40) 107 (16.69)

Advanced degree 494 247 (50.00) 59 (11.94) 102 (20.64) 86 (17.41)

Length of time since diagnosis

<6 months 119 63 (52.94) 8 (6.72) 30 (25.21) 18 (15.13) <0.0001

6 months to 1 year 168 96 (57.14) 7 (4.17) 47 (27.98) 18 (10.71)

1–3 years 560 288 (51.43) 50 (8.93) 143 (25.53) 79 (14.11)

>3 years 1287 713 (55.40) 163 (12.66) 204 (15.85) 207 (16.08)

Region/type of support

Northeast 670 356 (53.13) 52 (7.76) 196 (29.25) 66 (9.85) 0.54

Midwest 530 270 (50.94) 39 (7.36) 177 (33.40) 44 (8.30)

South 554 288 (51.98) 34 (6.14) 179 (32.31) 53 (9.57)

West 384 190 (49.48) 23 (5.99) 124 (32.29) 47 (12.24)
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healing, provide a nutritionally adequate intake, and miti-

gate symptoms and potential complications(32). However,

this practice goal does not always match the reality of the

day-to-day lives of individuals with CD. Eating comprises

more than just filling ones nutritional needs. Meals are

social events and often the thread that binds family and

friends together. As noted in the study by Rose & How-

ard(14), family meals and the social aspect of eating are

changed once an individual is diagnosed with CD. The

response of the group will affect the CD individual’s

feelings of isolation, anxiety and overall QOL. Recom-

mendations from several studies indicate the importance

of support in adopting to the GFD, as well as coping with

the disease(13,15,28). Additionally, many studies on QOL in

individuals with CD have shown the social domain,

which includes family life and social interaction, to be

most negatively affected(10,11,31). Several studies have indi-

cated the importance of connecting newly diagnosed

patients with a coeliac support group(14,15). Interestingly,

Taylor et al.(15) described the importance of support even

beyond the traditional sport group. They proposed that

the connection with a trained healthcare provider may be

vital to long-term dietary adherence, and increased aware-

ness and understanding in social circles may decrease the

feelings of isolation and socialisation anxiety(15).

Several studies have shown a positive association of

face-to-face support groups on QOL in individuals with

various medical conditions(19,20), albeit none on CD.

There have also been multiple studies on the use and effi-

cacy of face-to-face support group participation in the

treatment and survivorship of various types of cancer

patients(17,19). These studies suggest that face-to-face sup-

port group participation had a positive effect on overall

QOL scores, as well as continued health. A similar posi-

tive effect was found in the present study for participants

in face-to-face support groups.

By contrast to the positive effect of face-to-face sup-

port, online social support network use was associated

with lower QOL scores. These findings are similar to the

results of the study by Kross et al.(33) conducted in the

general population, where an increasing use of Facebook

was associated with a significant decreasing sense of well-

being, increasing loneliness and increased worry. The

present study found that lower QOL scores were associ-

ated with a longer duration and greater frequency of the

use of online social support networks. The increasing fre-

quency of use associated with lower QOL scores and

increased anxiety and depression may illustrate a prob-

lematic nuance of online networks. Online social net-

works may be able to provide constant technical

connectivity but may not be able to provide the essence

of support that users are seeking. Kross et al.(33) found

that an increased number of direct face-to-face contacts

mitigated the negative effect on QOL of the increased fre-

quency of use of only Facebook.

Because the face-to-face social support network users

had a higher QOL score among those using social sup-

port systems, future research needs to investigate the

nuances of this particular support system that enhances

QOL over participation in an online social support

network. Identification of the effective attributes or differ-

entiators of the face-to-face type of social support

network may enable healthcare practitioners to develop

Table 4 Quality of life scores by demographics

Demographic characteristic n

CD-QOL score

Mean (SD) P

Gender

Female 1857 68.8 (16.49) 0.25

Male 270 69.7 (17.35)

Age (years)

18–25 170 65.0 (17.13) <0.0001

26–35 326 65.9 (16.88)

36–55 897 67.3 (16.30)

56–65 446 70.8 (15.99)

>65 282 76.8 (15.01)

Level of education

High school 387 68.1 (17.83) 0.0009

Technical/vocational 176 67.0 (18.13)

2 years of college 419 68.0 (16.86)

4 years of college 641 68.5 (16.42)

Advanced degree 494 71.7 (14.72)

Length of time since diagnosis

<6 months 119 62.7 (18.35) <0.0001

6 months to 1 year 168 64.4 (14.72)

1–3 years 560 65.2 (16.36)

>3 years 1287 71.7 (16.19)

Geographical region

Northeast 670 70.39 (16.72) <0.01

Midwest 530 67.24 (15.80)

South 554 68.99 (16.34)

West 384 68.54 (17.89)

*P is for t-test or analysis of variance. CD-QOL, coeliac disease specific

quality of life questionnaire (Dorn et al 2010).

Table 5 Quality of life scores by type of social support network used

for social support

Type of social support use

QOL score

n Mean (SD) P < 0.0001

Neither 1337 69.4 (17.08)

Face-to-face only 235 72.6 (16.19)

Online only 342 66.7 (16.23)

Both 224 67.3 (16.19)

QOL, quality of life.

6 ª 2015 The British Dietetic Association Ltd.

Social support use and QOL in coeliac disease A. R. Lee et al.



programmes that utilise these positive components within

the growing technology and ease of online systems. There

is great potential to design social support systems and

educational programmes that incorporate the best of each

type of social support network for this patient population

in particular, as well as a broader population in general.

Strengths and limitations

The present study had several limitations. First, the study

used a convenience sample of US adults with CD. Despite

being a convenience sample, the sample did share charac-

teristics similar to other CD populations described in the

literature, albeit with a slightly higher female representa-

tion. The study sample was predominately female (87%

compared to disease norms of 75%)(4) and was diagnosed

for longer than 3 years. A second limitation was the gen-

eral definition used to define social support in the present

study. Participants were simply asked whether or not they

used the face-to-face or online social networks for social

support. Future studies might want to consider using val-

idated measures of social support such as the Social Sup-

port Questionnaire or the Medical Outcome Survey(34).

Additional limitations included participants self-reported

the diagnosis of CD and the inability to determine the

response rate for the online surveys.

However, a major strength of the present study is that

it is the first study to examine coeliac-specific QOL in

adults who use social support networks. Second, the large

sample size compared to other QOL studies and the

diverse geographical representation of the respondents are

strengths of the present study. Third, the present study

used the recently validated disease specific QOL sur-

vey(29).

The purpose of this cross-sectional study was to exam-

ine the association between the use of different types of

social support networks and QOL scores in individuals

with CD. Participation in face-to-face social support net-

works is associated with greater QOL scores compared to

online social support networks. The present study has

generated a variety of questions that warrant further

research. QOL scores are reported by raw scores deter-

mined by the different surveys used or occasionally cate-

gorically. However, the differences between the scores

have not been assessed for clinical significance. An

improvement in scores with an increasing length of time

since diagnosis or an increase on a raw score both war-

rant further investigation to help guide clinical practice.

However, from the results obtained, several practice

points can be described. Although controlling for demo-

graphic variables decreased the statistical significance

between participation in online and face-to-face networks,

the overall positive trend of face-to-face participation is

clinically worth noting. These findings have potential

implications for the management of individuals with CD.

As Taylor et al.(15) also noted, the use of face-to-face

social support and connection with trained healthcare

providers may be vital to overall QOL and GFD compli-

ance. From this and other research(15,19,20), it appears that

practice recommendations for individuals with CD should

include referrals to a coeliac support group and a coeliac

specialist dietitian, as well as planned continued care and

monitoring.
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