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Abstract

Purpose. Limited data are available on the difficulties experienced over time by caregivers of patients
eating disorders (CPED). The aim of this study was to describe changes in anxiety and depression among

such caregivers over one year and to identify factors predicting any changes in both.

Methods. At recruitment, 145 ED patients and their 246 caregivers completed sociodemographic and
clinical instruments, including the Hospital Anxiety and Depression Scale (HADS) , and the Short-Form
12 (SF-12). Patients also completed the Eating Attitudes Test-26 (EAT-26), and their psychiatrists
assessed clinical variables. Patients and caregivers completed the same instruments one year later.
Results. At baseline, prevalence of anxiety and depression among caregivers was 56% and 32%,
respectively. Scores were essentially the same one year later. Factors associated with changes in anxiety
were higher anxiety level at baseline and caring for a patient with a restrictive ED. Factors associated
with changes in depression included higher depression at baseline and caring for a patient with a
restrictive ED. Neither health-related quality of life among patients and caregivers, or patients’ eating

attitudes were related to caregivers anxiety or depression.

Conclusions. These findings confirm the presence of substantial and continuing emotional distress among
caregivers of patients with ED, highlighting the importance of offering them more extended follow up

and treatment.

Keywords: caregivers, eating disorder, anxiety, depression, follow-up
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Introduction

Patients with eating disorders (ED) require ongoing medical care and psychosocial support, much of
which comes from family members. This can be a challenge, given that average duration of an episode of
anorexia nervosa is six years, patients may have repeated hospital admissions during this time, many
patients deny the seriousness of their illness, and are often ambivalent about or resistant to treatment [15,

26].

Although fraught with the potential for conflict, family members generally report that they lack
skills and resources to provide adequate care, and find the task of caregiving very stressful. Thus, it is not

surprising that ED has a considerable impact on the lives of affected family members [23, 24].

To date, research on the burden borne by family caregivers has focused mainly on schizophrenia,
affective disorders, and Alzheimer’s disease- Other illnesses have remained relatively unexplored [3, 32].
Only a handful of cross-sectional studies have focused on the needs and difficulties experienced by family
members providing care to individuals suffering from EDs: most of them have come within the last
decade [11, 26, 32]. Not surprisingly, these studies demonstrated poorer quality of life among ED family
members than in the general population. This lower quality of life was associated with a high subjective
burden of care, anxiety, depression, loss of behavioural or emotional control, and low psychological well-
being [6, 18]. For example, Kyriacou [15] found that 52% of the ED caregivers scored above the cut-off
of 11 for anxiety as measured by the Hospital and Depression Scale (HADS), and 13% were above the
cut-off for depression. Some studies have shown higher rates of distress among ED caregivers than

among caregivers for patients with psychosis and in Alzheimer’s disease [15, 26, 29, 32].

Anxiety, depression, and other problems can make in harder to provide quality care for an ED
patient [23, 24]. They are also associated with more physical and organic problems than observed in the

general population, such as cardiovascular diseases or musculoskeletal pain [3].

Identifying caregiver and patient factors that may be related to caregiver anxiety and depression
would be a step toward developing interventions to reduce ED caregivers’ distress. This could improve
integrated health care strategies for this type of problem [29]. To our knowledge, no longitudinal studies

have focused on the assessment of anxiety and depression among ED caregivers. Thus, we evaluated ED
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caregivers’ anxiety and depression at the time of assessment and one year laterin an effort to identify
caregiver and patient factors that influence changes in ED caregivers’ depression and anxiety after one

year, adjusting by baseline score.
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Material and Methods

Recruitment of participants

This was a prospective cohort study of ED patients and their caregivers with one year follow up.
All patients were attending the psychiatric services at Galdakao-Usansolo hospital and the Ortuella
Mental Health Center in Bizkaia, which is in the Basque Country (Spain). Both are part of the network of
public health care centers of the Basque Health Service, which provide unlimited free care to nearly 100%

of the population.

Patients. We recruited patients diagnosed with either anorexia nervosa (restrictive or purgative),
bulimia nervosa (not purgative or purgative), or an eating disorder not otherwise specified (restrictive or
purgative or binge) according to the Diagnostic and Statistical Manual of Mental Disorders IV[1].
Patients between the ages of 16 and 65 years were asked to participate in the study. Patients were
excluded from the study if they had malignant or severe organic or psychiatric diseases that made it
impossible to complete the study questionnaires, if there was a language barrier, or if they did not provide

inform consent. The study was approved by the ethics committees of both institutions.

Caregivers. Each patient was asked to identify her or his primary caregivers. We recruited those
caregivers who met the definition of family caregiver stablished by Perlick et al. [20]. They defined a
primary caregiver as a person who fulfils three or more of the following criteria: 1) a parent, partner, or
other relative; 2) maintains frequent contact with the patient; 3) provides significant financial support to
the patient; 4) is the person who is most often present with the patient during consultation or treatment
and who is aware of the severity of the illness (accompanies the patient to medical appointments,
participates in consultations and therapy, supervises eating behaviour at home, etc.); and 5) is the person
the therapy team contacts in the event of an emergency. As part of our unit’s standard protocol for ED
patients, all ED caregivers receive professional counselling from clinicians to deal with their relatives’
ED. The usual procedure with the caregivers was to attend them in a session with the aim to provide some
not standardized instructions about how manage with the patient at home and to give them some
psychoeducative material such as the Janet Treasure’s manual tittled “Skills-based Learning for Caring
for a Loved One with an Eating Disorder: The New Maudsley Method". The exclusion criteria were the

same as for the patients.
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Data collection started in 2007. Patients and caregivers were informed of the study goals. When
both the patient and the caregiver gave their informed consent to participate, the patients’ psychiatrist
completed the clinical protocol and a coauthor (JM) mailed the study instruments separately, to the
patient and caregiver. Patients and caregivers who did not return the materials within 20 days were sent a
reminder letter. One year later, the same study instruments were mailed, with the same follow-up for non-

responders.

Measures

Caregivers were asked to provide sociodemographic information including gender, age,
relationship with the patient (mother, father, etc.), educational level, whether he or she lived with the
patient, number of contact hours per week with the patient, and clinical information, including whether
the caregiver had sought help from a mental health professional for his/her problems. Caregivers were

also asked to complete two questionnaires:

The Hospital Anxiety and Depression Scale (HADS) was specially designed for identifying and
quantifying anxiety and depression in physically ill patients [33]. It is a 14-item measure—7 for
evaluating depression (the HADS-D subscale) and 7 for evaluating anxiety (the HADS-A subscale).
Scores for each item range from 0 to 3. A subscale score of 0-7 indicates the absence of anxiety or
depression; a score of 8-10 indicates a possible case of anxiety or depression; and a score of 11 or higher
indicates the presence of anxiety or depression. The instrument's validity and reliability have been

confirmed [4], and it has been adapted and validated in a Spanish population [22].

The Short-Form 12 (SF-12) is a 12-item instrument designed to measure general health-related
quality of life (HRQoL) [28]. Answers provide two summary scores, the mental component scale (MCS)
and physical component scale (PCS), which reflect the individual's perceived mental and physical health.
Scores range from 0 to 100 for each component scale. A score of 50 or more indicates a positive
perception of health, whereas a score below 50 indicates a negative perception. We used a version

validated in Spanish [8].
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ED patients were asked to provide basic demographic data, including gender and age. They were

also asked to complete the HADS, the SF-12 and the Eating Attitudes Test (EAT-26) [9]. This test

measures the symptoms and characteristics of eating disorders. It is subdivided into three subscales diet,
bulimia, and oral control. The total EAT-26 score can range from 0 to 76. A score of 20 or higher is used

to determine ED cases. The EAT-26 has been validated in a Spanish population [5].

Each patient's psychiatrist assessed the patients’ clinical variables, such as type of compensating
behaviour (restrictive or purgative), suicidal intentions, and psychiatric co-morbidities such as drug
addictions, anxiety disorder, or psychosis. The length of time (in months) the patient had been receiving
clinical treatment and the length of time (in months) the patients had been in the specific ED programme

were also recorded.

Statistical analysis

Demographic variables are described using means and standard deviations (SDs), and frequencies and
percentages. Chi-Square and Fisher’s exact tests for categorical variables and Student’s T-test and
ANOVA (or the Wilcoxon and Kruskal-Wallis tests when the data did not fit a normal distribution) for
continuous variables were used to test differences at baseline between patients and caregivers who agreed

to participate and those who declined to participate.

The main outcomes in this study were caregiver anxiety and depression (as measured by the
HADS questionnaire) at baseline and their respective mean changes after one year. The mean change in
the HADS-A and HADS-D were defined as the difference between the scores at baseline and one year
later. A positive mean change value reflects a decrease anxiety or depression. Among participant
caregivers and patients, the non parametric sign test was used to assess whether the mean changes of the

outcomes were significant.

To identify variables associated with caregiver’s emotional status at baseline and one year follow
up, we conducted a series of univariate analyses. The following variables were examined as possible
predictors: a) caregivers’ sociodemographic and clinic characteristics, HADS scores and SF-12 scores;

and b) patients’ clinical characteristics assessed by the psychiatrist and EAT-26 questionnaire at baseline.
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The Wilcoxon and Kruskall-Wallis tests were used to evaluate the performance among caregiver
variables. For the assessment of the relationship of the caregivers’ age with the studied outcomes,
Pearson’s correlation coefficient was calculated. Due to the study design (a patient could have more than
one caregiver), hierarchical linear mixed models were used for the assessment of significant differences

of patients’ variables in the studied outcomes.

Only those variables identified with a p<0.20 [27] in the univariate analysis and those identified
as clinically significant were entered into the hierarchical multivariable linear models in order to
determine which combination of factors best accounted for the caregivers’ emotional status at baseline
and its mean change after one year. Finally, the intraclass correlation coefficient (ICC) was calculated for
the obtained models to assess the correlation among observations within a cluster. It was estimated by
dividing patient variance by the total sample variance. A small coefficient would indicate that patients
and caregivers must be independent. All data analyses were computed using SAS System version 9.2 for

Windows.
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Results

Patient and caregiver characteristics

During the study period, 169 ED patients and their respective 309 caregivers were recruited. Of these, 145
patients and 246 caregivers fulfilled the criteria and completed all the questionnaires at baseline: 84
patients (58%) and 143 caregivers (58%) completed the questionnaires after one year. The
sociodemographic and clinic characteristics of the caregivers and patients with an ED are shown in Table

1.

Table 1

When comparing patients and caregivers who agreed to participate and those who declined to
participate, the participant caregivers differed from nonparticipants only in age (participants were an
average of 4 years older, p = 0.01), and in having sought help from a mental health specialist (30% of
participants and 17% of nonparticipants, p = 0.02). Among the patients, participants differed from
nonparticipants only in the EAT-26 total score, with participants faring worse (32.99) than

nonparticipants (25.34, p = 0.02). All other variables were equally distributed between the groups.

As measured by HADS scores, at baseline 24.82% of caregivers had possible case of anxiety
(HADS-A score of 8-10) and 31.21% had clinical anxiety (HADS-A score > 11), 19.86% had possible
depression (HADS-D score of 8-10) and 12.06% had clinical depression (HADS-D score > 11). After one
year, 17.02% of the caregivers had possible anxiety and 21.28% had clinical anxiety, while 21.99% had

possible depression and 8.51% had clinical depression.

HRQoL of patients and caregivers (measured by the two dimensions of the SF-12) and eating

attitudes of the patients (based on the EAT-26) were not associated caregivers’ anxiety and depression.

Caregivers’ variables (Table 2) showing a p<0.20 significance with caregivers’ anxiety levels at
baseline included the caregiver’s relationship with the ED patient, having sought help from a mental
health professional, and the depression level at baseline. For depression at baseline, variables included
the relationship with the patient, the educational level, contact hours, having sought help from a mental

health professional, and anxiety level at baseline. Caregiver variables showing a p<0.20 significance with
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changes in caregivers’ anxiety levels after one year included age, contact hours and anxiety levels at
baseline; for changes in depression variables included relationship with the patient, the educational level

and depression level at baseline.

Table 2

Patient variables (Table 3) showing a p<0.20 significance with caregivers anxiety at baseline
included suicidal intention, drug addiction, psychosis co-morbidity and depression level at baseline; for
depression they included suicidal intention, drug addiction, time in clinical treatment, and time in a
specific ED programme. Patient variables showing a p<0.20 significance with changes in caregivers’
anxiety included suicidal intention, depression level at baseline, time in clinical treatment, time in the
specific ED programme and types of compensating behaviour; for depression they included having
depression at baseline. We also included the type of compensating behaviour (p=0.24) as a clinically

important factor associated with changes in caregivers’ depression level.

Table 3

Caregivers’ anxiety at baseline (Table 4). Being a father of the index patient was associated with a
significantly lower level of caregiver anxiety than being mother (which was the reference group). Having
a possible case of depression or clinical depression at baseline was significantly associated with higher
levels of anxiety (caregivers’ without depression were the reference group). Caregivers of patients with
drug addictions had higher baseline anxiety than caregivers of patients without that comorbidity. ICC

value 0.04.

Caregivers’ depression at baseline (Table 4). Being a sibling or child of the index patient and having
achieve university studies were associated with lower levels of caregivers’ depression at baseline
compared with being mother of the index patient or with having achieved at most primary studies (which
were respectively the reference groups). Having possible or clinical anxiety at baseline was significantly
associated with a higher level of depression than non having anxiety at baseline (the reference group).
Caring for a patient who had expressed suicidal intentions was significantly related to higher levels of

depression. ICC value 0.22.

Table 4
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Changes in caregivers’ anxiety (Table 5). Caregivers’ with possible or clinical anxiety at
baseline and those whose relative had a restrictive ED improved more than caregivers who did not have
anxiety at baseline or whose relative had a purgative ED (the respective reference groups). ICC value

0.15.

Changes in caregivers’ depression (Table 5). Caregivers with possible or a clinical depression at
baseline improved more than those without depression at baseline. Less improvement in caregivers’
depression after one year was observed among those who had attained at least a secondary school
education as those with less education. Caregivers of patients with a restrictive ED and with a score
between 8 and 10 in the HADS-D at baseline had greater improvements in depression after one year than

caregivers of purgative ED patients who scored <7. ICC value 0.20.

Table 5
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Discusion

The aim of this prospective study was to examine possible factors that might contribute to anxiety and
depression among caregivers of ED patients over time. Identifying modifiable, easily measured factors in
a caregiver’s or patient’s profile could help alleviate anxiety or depression and improve both the care

given to the ED patient and the caregiving experience.

In this study caregiver of ED patients presented with considerable distress, which was
maintained nearly without change after one year. Factors associated with improvement in caregiver
anxiety after one year included high caregiver anxiety at baseline and taking care of a patient with
restrictive (rather than purgative) ED. Factors associated with improvement in depression included a high
caregiver depression at baseline, caring for a patient with a HADS-D score between 8-10, and caring for a
patient with restrictive (rather than purgative) ED. Finally, a higher educational level of the caregiver is a

factor associated with worsening in caregiver depression at follow up.

The finding of considerable distress in caregivers is consistent with observations from previous
studies. In our population, approximately 56% of caregivers had HADS scores exceeding the cut-off for
anxiety and almost 32% exceeded the cut-off for depression. Earlier studies which used the HADS [3, 15]
reported rates of 67-70% for anxiety and 34-40% for depression. These levels of caregivers’ anxiety and
depression are significantly higher than the rates observed in the general community: 16.6% for anxiety
and 6% for depression [7]. In Spain, also in the general community, depression rates of 2.9-4.8% have
been observed in men and 7.8-10.4% in women, while anxiety rates of 3.8 have been observed in men

and 8.7 in women [2].

In terms of psychological distress (as measured by the HADS), levels among caregivers of ED
patients are at least as high as that experienced by caregivers of patients requiring palliative care, or those
with Alzheimer’s disease, or invasive ovarian cancer [10, 17, 21]. Livingston et al. [17], for example,
found that among caregivers of people with Alzheimer’s the prevalence of anxiety was 45% and
depression was 26%. In a study by Gough and Hudson [10] of 106 primary family caregivers of patients
requiring palliative care, 55.7% had anxiety and 28.2% were depressed. Among caregivers of patients
with cancer, Price et al. [21] observed anxiety rates of 42% and depression rates of 19%. In Spain, Soto et

al (2003) [25] found that the 44% of the caregivers of hospitalized cancer patients had clinically relevant
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symptoms of anxiety and 23% had symptoms of depression. Our findings offer additional evidence of the
considerable psychological morbidity experienced by caregivers in ED, and suggest that some or all

would benefit from evaluation and treatment.

Our multivariate analysis suggests that the relationship between caregiver and patient is one
predictor of caregiver anxiety and depression at baseline. Mothers had significantly higher baseline levels
of anxiety than did fathers, and higher levels of depression than siblings or children. These findings are
consistent with the literature [15]. Our data also confirm the well established symptomatology overlap
between anxiety and depression [16], finding that high levels of anxiety were associated with high levels
of depression and vice versa. We also observed that education was a predictor of both anxiety and
depression, which also confirms other reports [13, 30]. In general, individuals with less education were
more depressed than those with higher education. Regarding patient factors, only drug addiction was
associated with caregiver, while only suicidal intention was associated with caregiver depression.
Altogether, these results highlight the importance in providing special attention to caregivers’ of ED

patients, and the importance of assessing caregiver’s mental health independent of the patient.

Longitudinal analysis showed a small decline in caregivers’ anxiety (mean change in HADS-A
score=1.40) at one year, and even smaller decline in caregiver’s depression (mean change in HADS-D
score=0.37); both results were statistically significant. Despite the improvement, the rates of anxiety and
depression remained higher than in the general population (38% and 31%, respectively). This is
consistent with findings from Parabiaghi et al. [19], who demonstrated a significant improvement in

caregiving burden, emotional distress, and coping among caregivers of patients with schizophrenia.

In our study, predictive factors for change in caregiver anxiety were having anxiety at baseline
and caring for and ED patient with a restrictive diagnosis. For change in caregiver depression, predictive
factors were having depression at baseline, caring for a patient with a possible case of depression at
baseline (HADS-D score of 8-10), and caring for a patient with a restrictive ED. These results may reflect
the finding that the use of multiple purging methods is associated with greater disease severity over time
[12]. Finally, according to the literature lower educational level predicted worse depression over time. We

found that a higher educational level (having a secondary school education compared with primary
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schooling or no education) was associated with higher depression overtime. Nevertheless, the difference

was just 1.12 point by the HADS-D and the p value was in the significance limit with a p=0.05.

In regard to the relationship between caregivers’ anxiety and/or depression and their HRQoL, the
literature suggests that anxiety and depression are suitable predictors of global satisfaction with life [6,
14, 18]. Our study, however, did not replicate those results-HRQoL as measured by SF-12 was not a

predictor of anxiety or depression.

In a cross-sectional study by Winn et al. [31] more weekly contact hours with an ED patient
predicted a negative caregiving experience. In our study, this variable did not predict caregiver anxiety or
depression or changes in them. This is consistent with cross-sectional finding from Whitney et al.[29] and

Parabiaghi et al. [19], neither of which found that contact hours are associated with caregiver distress.

Our study has several strengths and advantages compared to previous studies. We used variables
that are usually and easily collected in the course of routine clinical work. Measuring anxiety and
depression with the HADS is simple and straightforward. We evaluated both caregiver and patient
factors. The hierarchical model we used helped control for clustering of observations and can thus
improve the efficiency of estimated impacts. Other strengths included the longitudinal nature of the study

and the relatively large sample of patients.

Several limitations must also be noted. As in any prospective cohort study, some participants
were lost during follow up. However, the caregivers who continued to participate at one year did not
differ in most variables from those who did not respond at one year. One difference was that a higher
percentage of caregivers participating at one year reported that they had sought treatment from a mental
health professional than did caregivers who chose not to participate in the study. However, there were no
differences in psychopathology or quality of life between the two groups. Another limitation of the study
it is that it focused exclusively on outpatients who presented for care in a hospital setting, being this
probably the reason why the sample is slightly skewed towards older participants with a severe form of
illness. Thus, the results will not necessarily generalize to other settings, such as inpatients or patients

treated as part of primary care.

In summary, the findings of this study confirm the presence of substantial anxiety and depression

in caregivers of ED patients. This emotional distress is independent of almost all patient characteristics. It
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also appears to change little over the course of one year. These findings have clinical implications,
highlighting the importance of providing adequate assessment and support to caregivers of patients with
ED, independent of the patient, and offering them more extended follow up and treatment. Because our
data reflect only one-year follow-up, it would be useful to conduct a longer study to assess whether there
are more changes in caregivers’ emotional status over time and to identify variables that may be influence

those changes.
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44Khble 1. Sociodemographic and clinical data of caregivers (n=143) and patients (n=84)

CAREGIVER VARIABLES N (%)
Female 78 (55)
Age Mean (SD) 49.92 (11.21)
Relationship with the patient

Mother 68 (48)
Father 45 (31)
Partner 16 (11)
Other (sibling and child) 14 (10)
Educational level

Uneducated/primary school 60 (40)
Secondary school 31 (22)
University studies 51 (36)
Live with the patient

No 19 (13)
Yes 122 (87)
Contact hours (weekly)

<32 70 (51)
>32 68 (49)
Sought help from a mental health professional

No 100 (70)
Yes 43 (30)
Baseline HADS-A Mean (SD) 8.75 (4.33)
Baseline HADS-D Mean (SD) 6.03 (3.21)
Mean change in HADS-A Mean (SD)" 1.40 (4.07)
Mean change in HADS-D Mean (SD)” 0.37 (2.54)
PATIENT VARIABLES

Female 84 (100)
Age Mean (SD) 26.46 (9.50)
Type of compensating behaviour

Restrictive 39 (47)
Purgative 44 (53)
Suicidal intention

Yes 16 (19)
No 68 (81)
Drug addiction

Yes 2(2)
No 82 (98)
Anxiety disorder

Yes 14 (17)
No 70 (83)
Psychosis

Yes 1(1)
No 83 (99)
Time in clinical treatment (months) [Median (IQR)] 36 (11.5-84)
Time in the specific ED programme (months) [Median (IQR)] 18 (8-48)
Baseline HADS-A [Mean (SD)] 11.71 (4.40)
Baseline HADS-D [Mean (SD)] 8.43 (5.07)
Mean change in HADS-A [Mean (SD)]" -1.42 (3.57)
Mean change in HADS-D [Mean (SD)]™ -1.16 (3.98)

441N (%): frequencies (percentage). Mean [Lamers et al. 2011]: Mean (standard deviation).
442HADS-A: Hospital Anxiety and Depression Scale, anxiety subscale; HADS-D: Hospital Anxiety and
443Depression Scale, depression subscale.

444Mean change: positive mean value means an improvement
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445" p < 0.001 for the comparison between the baseline and one year follow-up of caregivers’ HADS-A/D and
446patients” HADS- A score values . Non parametric sign test was used.

447" p = 0.02 for the comparison between the baseline and one year follow-up of patients” HADS-D score values.
448Non parametric sign test was used.

449Restrictive: anorexia nervosa-restrictive + bulimia nervosa-not purgative + eating disorder not otherwise
450specified (EDNOS)-restrictive.

451Purgative: anorexia nervosa-purgative + bulimia nervosa-purgative + eating disorder not otherwise specified
452(EDNOS)-purgative and binge.



Table 2. Univariate analysis of the influence of caregiver variables at baseline and one year follow-up.
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Baseline scales

Mean change scales after one year follow-up

HADS-A HADS-D HADS-A HADS-D

Mean (SD) p-value Mean (SD) p-value Mean (SD) p-value Mean (SD) p-value
Age of caregiver” -0.09 0.26 0.07 0.40 -0.14 0.10 0.06 0.51
Relationship of caregiver to ED patient <0.001 <0.001 0.75 0.18
Mother 10.07 (4.18) 7.28 (4.21) 1.69 (3.20) 0.86 (2.48)
Father 6.32 (3.26) 4.26 (2.66) 0.77 (2.79) 0.19 (2.72)
Partner 8.25 (4.16) 6.19 (4.35) 1.44 (2.83) 0.19 (2.37)
Others (sibling and child) 11 (4.64) 5.77 (4.82) 2.08 (4.82) 0.08 (2.10)
Educational level 0.27 0.15 0.91 0.16
Uneducated/primary school 9.28 (4.74) 6.52 (4.29) 1.57 (3.58) 0.57 (3.58)
Secondary school 9.07 (3.65) 6.36 (3.81) 0.99 (2.78) -0.27 (2.44)
University studies 7.88 (4.17) 5.16 (3.89) 1.35(2.99) 0.43 (2.31)
Contact hours 0.40 0.08 0.13 0.52
<32 8.29 (4.25) 5.29 (3.64) 1.79 (3.47) 0.46 (2.39)
> 32 8.96 (4.31) 6.55 (4.29) 0.98 (2.94) 0.11 (2.52)
Sought help from a mental health 0.0005 0.001 0.53 0.65
professional
No 7.87 (3.67) 5.28 (0.29) 1.29 (2.87) 0.29 (2.52)
Yes 10.86 (5.04) 7.85(0.58) 1.66 (3.94) 0.58 (2.58)
Baseline HADS-A <0.001 <0.001
<7: no anxiety - 3.46 (2.36) 0.20 (1.70) -
8-10: possible case of anxiety - 6.58 (3.08) 1.70 (3.28) -
> 11: presence of clinical anxiety - 9.30 (4.15) 2.87 (3.69) -
Baseline HADS-D <0.001 0.004
<7: no depression 6.85(3.16) - - -0.13 (2.52)
8-10: possible case of depression 11.55(2.91) - - 1.56 (2.36)
> 11: presence of clinical depression 14.88 (3.62) - - 1.29 (2.05)

ED: Eating Disorder. HADS-A: Hospital Anxiety Depression Scale questionnaire, Anxiety subscale. HADS-D: Hospital Anxiety Depression Scale questionnaire, Depression

subscale. Mean (SD): Mean (standard deviation).

*Pearson’s correlation coefficient.

A positive value in the mean change of HADS-A,/D scale is considered as a decrease in the respective scale.
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Table 3. Univariate analysis of the influence of patient variables at baseline and one year follow-up.

Baseline scales Mean change scales after one year follow-up
HADS-A HADS-D HADS-A HADS-D
Beta (s.e.) p-value Beta (s.e.) p-value Beta (s.e.) p-value Beta (s.e.) p-value
Suicidal intention
Yes 1.83 (1.02) 0.08 2.85(0.99) 0.005 -1.23 (0.55) 0.16 0.59 (0.68) 0.39
No Reference Reference Reference Reference
Drug addiction
Yes 5.96 (3.12) 0.06 6.99 (2.94) 0.02 2.20 (2.34) 0.35 1.32(1.85) 0.48
No Reference Reference Reference Reference
Psychosis
Yes 4.63 (3.28) 0.16 1.88 (3.42) 0.58 0.36 (2.54) 0.89 0.29 (2.01) 0.88
No Reference Reference Reference Reference
Baseline HADS-D
<7: no depression Reference NA Reference Reference
8-10: possible case of depression 1.33(0.98) 0.18 NA 1.17 (0.84) 0.17 1.42 (0.65) 0.03
> 11: presence of clinical depression 1.38 (0.91) 0.14 NA -0.31 (0.77) 0.69 -0.41 (0.59) 0.49
Time in clinical treatment (months)” 0.004 (0.006) 0.55 -0.01 (0.006) 0.10 -0.008 (0.005) 0.11 0.002 (0.004) 0.65
Time in the specific ED programme 0.007 (0.01) 0.47 0.02 (0.01) 0.08 -0.01 (0.008) 0.20 -0.0001 (0.006) 0.99
(months)”
Type of compensating behaviour
Restrictive -0.62 (0.78) 0.43 -0.92 (0.79) 0.25 1.07 (0.67) 0.12 0.62 (0.53) 0.24
Purgative Reference Reference Reference Reference

ED: Eating Disorder. HADS-A: Hospital Anxiety Depression Scale questionnaire, Anxiety subscale. HADS-D: Hospital Anxiety Depression Scale questionnaire, Depression
subscale. Restrictive: anorexia nervosa-restrictive + bulimia nervosa-not purgative + eating disorder not otherwise specified (EDNOS)-restrictive. Purgative: anorexia
nervosa-purgative + bulimia nervosa-purgative + eating disorder not otherwise specified (EDNOS)-purgative and binge. NA: not available. Reference: Reference group.
Beta (s.e.): Beta and standard error estimates obtained in the univariate models.

*For a 1-month increment in the variable.

A positive value in the mean change of HADS-A,/D scale is considered as a decrease in the respective scale. Hierarchical models have been used for the performance of these
univariate analyses.
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Table 4._Multivariable analysis of patient and caregiver variables that affect caregivers baseline HADS anxiety
and depression scales

HADS-A HADS-D

Beta (s.e.) p-value Beta (s.e.) p-value
Intercept 7.26 (0.52) <0.001 4.72 (0.67) <0.001
Caregiver variables
Relationship of caregiver to ED patient
Mother Reference Reference
Father -1.72 (0.67) 0.01 -0.66 (0.65) 0.32
Partner -1.54 (0.84) 0.07 -0.55 (0.89) 0.54
Others (sibling and child) 1.15 (0.85) 0.18 -1.99 (0.81) 0.02
Educational level
Uneducated/primary school - Reference
Secondary school - 0.28 (0.73) 0.70
University studies - -1.41 (0.65) 0.03
Baseline HADS-A
<7: no anxiety - Reference
8-10: possible case of anxiety - 2.01 (0.74) 0.01
> 11: presence of clinical anxiety - 4.67 (0.68) <0.001
Baseline HADS-D
<7: no depression Reference -
8-10: possible case of depression 5.08 (0.72) <0.001 -
>11: presence of clinical depression 6.62 (0.83) <0.001 -
Patient variables
Suicidal intention
Yes - 2.65 (0.82) 0.002
No - Reference
Drug addiction
Yes 4.71 (2.29) 0.04 -
No Reference -
ICC 0.04 0.22

Hierarchical models have been used for the performance of the multivariate analyses, where father as caregivers,
without pharmacological treatment, baseline HADS-A or HADS-D <7 and whose patients without addiction to
alcohol and drugs and without suicidal intents.

Beta (s.e.): Beta and standard error estimates obtained in the multivariable models. Reference: Reference group. -
: not entered in the final multivariable model. ICC: Intraclass correlation coefficient. It was estimated by dividing
patient variance by the total sample (patients + caregivers variance). A small coefficient would indicate that
patients and caregivers must be independent. HADS-A: Hospital Anxiety Depression Scale questionnaire, Anxiety
subscale. HADS-D: Hospital Anxiety Depression Scale questionnaire, Depression subscale.
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Table 5. Multivariable analysis of patient and caregiver variables that affect the mean change in caregivers HADS
anxiety and depression scales after one year follow-up.

Mean change HADS-A Mean change HADS-D

Beta (s.e.) p-value Beta (s.e.) p-value
Intercept -0.743 (0.58) 0.20 -1.29 (0563) 0.02
Caregiver variables
Baseline HADS-A
<7: no anxiety Reference -
8-10: possible case of anxiety 1.66 (0.75) 0.03 -
> 11: presence of clinical anxiety 2.97 (0.64) <0.001 -
Baseline HADS-D
<7: no depression - Reference
8-10: possible case of depression - 2.30(0.53) <0.001
>11: presence of clinical depression - 1.75 (0.63) 0.01
Educational level
Uneducated/primary school - Reference
Secondary school - -1.12 (0.56) 0.05
University studies - 0.13 (0.49) 0.79
Patient variables
Baseline HADS-D
<7: no depression - Reference
8-10: possible case of depression - 1.77 (0.63) 0.008
> 11: presence of clinical depression - -0.30 (0.55) 0.58
Type of compensating behaviour
Restrictive 1.25(0.61) 0.048 1.09 0.03
Purgative Reference Reference
ICC 0.15 0.20

Hierarchical models have been used for the performance of the multivariate analyses, where caregivers with
baseline HADS-A or HADS-D <7, and whose patients without anxiety disorder and drugs and purgative clinical
diagnosis.

A positive value in the mean change of HADS-A,/D scale is considered as a decrease in the respective scale.

Beta (s.e.): Beta and standard error estimates obtained in the multivariable models. Reference: Reference group.
-: not entered in the final multivariable model. ICC: Intraclass correlation coefficient. It was estimated by dividing
patient variance by the total sample (patients + caregivers variance). A small coefficient would indicate that
patients and caregivers must be independent.

HADS-A: Hospital Anxiety Depression Scale questionnaire, Anxiety subscale. HADS-D: Hospital Anxiety
Depression Scale questionnaire, Depression subscale.

Restrictive: anorexia nervosa-restrictive + bulimia nervosa-not purgative + eating disorder not otherwise specified
(EDNOS)-restrictive.

Purgative: anorexia nervosa-purgative + bulimia nervosa-purgative + eating disorder not otherwise specified
(EDNOS)-purgative and binge.
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