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ABSTRACT 

In this paper we report a factor analytic study.on the ATT39, a measure of 
psychological adjustment to diabetes. The ATT39 was developed in response to 
the need for more specific measurement tools for the assessment of psychosocial 
issues in diabetes. The factor analyses in this study were conducted separately for 
insulin-dependent and non-insulin dependent patient groups to acknowledge the 
known clinical differences between these two subclasses-of diabetes. The results 
showed a core of 19 items in a single subscale to be common to both IDD (Insu
lin-Dependent Diabetes) and NIDD (Non In.sulin-Dependent Diabetes) patient 
groups based on rigorous factor analytic criteria involving the use of a factor 
matching technique (FACTOREP) and replication samples. Coefficient alpha 
values were in the range of 0 .82 to 0.84, showing it to have acceptable internal 
reliability. Future research on the measure should focus on its clinical-usefulness 
to detect change in patient psychological functioning and to predict diabetes self
care behaviours and metabolic control. 

INTRO[?UCTION 

The ATT39 (Dunn, Beeney, Smartt, & Turtle , 1986) is a measure of psy
chological adjustment to diabetes that was developed in response to the need for 
more specific measurement tools for the assessment of psychosocial issues in 
diabetes. Such measures were expected to provide more sensitive measurement of 

' the dynamic psychological processes unique to diabetes than was available from 
the broad personality measures in use at that time. The ATT39 was designed 
specifically to provide therapists and researchers with an assessment tool to detect 
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change in psychological functioning following short term interventions ( eg., 
diabetes education programs) and to otherwise augment the assessment of clinical 
status and diabetes knowledge among diabetes patients. , 

Since its development, the ATT39 has-been used to evaluate the impact of 
diabetes education programs in Australia (Dunn et al., l 98~; Dunn, 1986), 
Germany (Bott, Scholz, Grusser, et al., 1986) and Canada (Gosselin & Bergeron, 
1991 ). It has also been used to investigate patient psychological typologies by 
cluster analysis (Dunn, Beeney, & Turtle, 1986), to measure changes in stability 
of psychological adjustment over the course of diabetes (Dunn, Beeney, & Turtle, 
1988) and to explore ethnic differences in diabetes adjustment between Australian 
and Greek patients (Papadam, Dunn, Yue, & Turtle, 1985). Given that the ATT39 
was empirically derived, it is not surprising that there have also been a number of 
studies that have further examined the measure's psychometric characteristics and 
subscale structure. This series of studies examined the nature of the internal struc
ture of the ATT39 and has pointed to the need to carefully examine both the 
factor analytic procedures to be used in subscale development and the clinical 
assumptions underpinning the use of a particular psychological measure. 

The original development of the ATT39 was based on two samples of diabetes 
patients (n=205 and n=l07) while a third sample of 170 patients was subsequent
ly used to establish its six original subscales. These samples were similar in 
demographic and clinical characteristics. The mean age of the latter sample of 
170 patients, for example, was 48 years, 60% were male, average duration of 
diabetes was 11 years and the ratio of insulin-treated diabetes and non-insulin 
treated patients was 2: 1. The ATT39 item pool was generated from three sources: 
1) the results of two factor analyses on demographic, personality and treatment 
data; 2) a review of the diabetes psychological literature; and 3) patient interviews 
and clinical experience on patient adjustment in diabetes (Dunn et al, 1986). A 
further factor analysis was then carried out on the pool of 39 items generated from 
this first stage. The Scree Test (Cattell, 1966), an eigenvalue-based criterion, was 
used in the factor analyses to determine the number of factors present and identi
fied 6 factors ("Diabetes stress" "Guilt" "Coping" "Alienation" "Disease 

' ' ' ' 
conviction" and "Tolerance for ambiguity"). Orthogonal rotation was used to 
achieve simple structure and define the final factor loadings. 

Bott et al. ( 1988) evaluated the factor structure and reliability of the ATT39 
prior to using the measure to detect change in emotional adjustment following a 
diabetes intervention study involving 546 insulin-dependent diabetes patients. 
Mean patient age was 26 years (s.d.=7) and mean duration of diabetes was 9 years 
(s.d.=7). The factor analytic procedures of the original study by Dunn et al. 
( 1986) were repeated (ie., the use of the Scree test to identify factors and ortho
gonal rotation to achieve simple structure) and identified 6 factors. The original 
"Diabetes stress" factor was well replicated, although different item combina
tions formed the other 5 factors and these were labelled "Deficient coping and 
isolation", "Relationship to medical practitioner", "Personal responsibility", 
"Self-competence conviction" and "Unrealistic optimism". 

Gosselin & Bergeron (submitted for publication) used the eigenvalues greater 
than unity rule to identify 12 factors in the ATT39 and then retained 6 factors as 
being the substantial factors using a mixed study sample of 144 insulin-dependent· 
and non-insulin dependent patients. The authors labelled these "Diabetes-related 
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stress", "Receptivity to treatment", "Confidence in the treatment", "Personal 
efficacy", "Perception about health" and "Social acceptance". 

Finally, Welch, Smith & Walkey (1993) examined the factor structure of the 
ATT39 using two samples of insulin-users and a mixed sample of 170 insulin
using patients from the original study of Dunn et al. ( 1986). In this study, the 
authors drew attention to current criticism of eigenvalue-based criteria such as the 
Scree Test used earlier in the Sydney and German ATT39 studies to solve the 
problem of determining the number of factors to be extracted from the correlation 
matrix. The Scree Test plots the principal components extracted from the correla
tion matrix against the amount of variability that each component accounts for 
(expressed in eigenvalues). This graph is then inspected for the point at which the 
curve flattens out and this point is thought to indicate the number of substantive 
factors that are present. A popular alternative eigenvalue-based criterion to the 
Scree Test is the "eigenvalues greater than l" rule (Kaiser, 1963). Here, the 
number of principal components with an eigenvalue greater than I is thought to 
indicate the number of substantive factors present. However, the problem with 
these traditional eigenvalue-based criteria is that they typically produce over
factoring of the true structure of a given measure (see Boyle, 1985; Walkey & 
McCormick, 1985; Zwick & Velicer, 1986). Walkey and McCormick (1985a) 
have for this reason argued against their use and instead insisted that the most 
robust and meaningful factor solution will be the one that stands up to replication 
across a number of studies. 

Welch et al. (1993) argued for the need to demonstrate replicability of the 
ATT39 factor solution and applied the factor matching procedure (FACTOREP) 
developed by Walkey & McCormick (1983) to help compare the factor loading 
matrices and determine the most replicable solution for the measure. FACTOREP 
provides a rigorous examination of the factor structure of a given measure and 
involves the use of two or more comparison groups, the systematic exploration of 
a .range of factor solutions and the use of a range of potential cut-off points to 
determine the significance of a given factor loading. The Welch et al. results did 
not support a six factor solution and instead _showed a single sub~cale to be the 
most replicable, based on two samples of insulin-treated patients. The 20 items 
inaking up this subscale were drawn largely from the "Diabetes stress·" subscale 
(Fl) and the "Guilt" subscale (F3). 

In this study we aim to extend the previous ATT39 series of factor analytic 
studies by determining the factor structure of the ATT39 for separate Insulin
Dependent Diabetes (IDD) and Non-Insulin-Dependent Diabetes (NIDO) patient 
groups. This was considered important given the known clinical differences 
between these two subclasses of diabetes. IDD and NIDO are argued to be rela
tively distinct subclasses on the basis of clinical description (World Health Organ
isation, 1985). Patients with IDD present with the classical symptoms of diabetes 
which are increased thirst, frequent urination and loss of weight, resulting finally 
in coma and death if not treated with insulin. They experience a rapid onset of 
symptoms, are prone to a' build-up of acid in the blood that may be life-threaten
ing (ketoacidosis) and require daily insulin injections. Patients with NIDO on the 
other hand, have a slow onset of diabetes, are not prone to ketoacidosis and many 
patients are middle aged and overweight. Further, the psychological demands of 
IDD and NIDO may differ in terms of the timing and impact of diagnosis, the 
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treatment demands and the perceived threat of complications and increased 
mortality. · 

We will therefore provide in this study a rigorous psychometric analysis of the 
factor structure of the ATT39 through the use of FACTO REP, while introducing 
an important clinical clarification of the nature of the measure's factor structure 
through the separation of IDD and NIDD patient groups. 

METHOD 

SUBJECTS 

Four diabetes patient samples from 2 Metropolitan hospital districts were used 
in the study. Diabetes patients were classified as IDD and NIDD using Welborn, 
Garcia-Webb, Bonser, et al. 's (1983) composite criteria. Patients with IDD were 
defined as being 40 years or younger at diagnosis and on permanent insulin thera
py within two years of diagnosis. Patients defined as NIDD had an age of onset of 
diabetes after 40 years. Welborn et al. reported a sensitivity of 84%, a specificity 
of 96%, a positive predictive value of 96% and a negative predictive value of 
84% for their criteria against a serum C-peptide assay and using adult Caucasian 
patients. C-peptide in the blood is used as a marker for residual endogenous insu
lin production in diabetes patients. 

Table 1 

DEMOGRAPHIC AND CLINICAL CHARACTERISTICS OF IDD AND NIDD 
GROUPS FOR SYDNEY AND WELLINGTON CENTRES 

N Diabetes Sex 
type ratio 

(M/F) 

Sydney samples 

142 mo 63/79 
303 NIDO 127/176 

Wellington samples 

198 IDD 89/109 
177 NIDO 95/82 

Age Age of 
onset 

Mean (s.d.) Mean (s.d.) 

36.0 (13.8) 25.3 (9.9) 
49.5 (17.1) 41.0(17.6) 

35.4 (11.7) 19.8 (9.1) 
58.4 (13.2) 46.4 (12.1) 

Duration of 
diabetes 
Mean (s.d.) 

10.7(11.7) 
. 8.5 (9.4) 

18.5 (10.7) 
15.7 (8.1) 

Glycosylated 
haemoglobin 
Mean (s.d.) 

1637.2 (420.1) 
1522.2 (341.9) 

9.2% (1.5) 
9.5% ( 1.6) 

NOTE: Blood sugar was measured as a modified thiobarbituric acid asaay (Eross et 
al., 1984) for the Sydney samples. The mean value for the Sydney IDD group of 
1637.2 js rated clinically as '.' fair" and the value of 1522.2 for NIDD as "good" using 
Eross et al.'s classification. For the Wellington samples HbAl represented a mean% 
GHb (Simon & Elssler, 1980) gathered over the previous year . The mean value for 
the Wellington IDD group of 9.2% and the mean value of 9.5% for the NIDD group 
are both classified clinically as "good" by Simon and Elssler's classification. 

Two of the study samples (IDD, n=l42 and NIDD, n=303) comprised conse
cutive patients attending diabetes education programs at 5 public hospitals in the 
inner Sydney Metropolitan area (see Table 1 for clinical and demographic 
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details). Mean glycosylated haemoglobin was measured by a modified thiobarbi
turic acid assay (Eross et al., 1984 ). The GHb normal range for this assay is from 
700 to 1100 pmol HMF/mg Hb. In addition to the Sydney samples, further IDD 
(n=l 98) and NIDO (n=l 77) samples were obtained. They were referrals to the 
Wellington Diabetes Service (WDS), Wellington Hospital, New Zealand. Eighty 
percent of patients on the WDS files agreed to take part in the study (see Table 1 
for clinical and demographic details). Mean HbAl (Simon & Elssler, 1980) data 
available for these groups were average percentage HbAl readings over the 
previous year. In the results, the Wellington samples will be labelled as IDD-Wn 
and NIDD-Wti and the Sydney samples as IDD-S and NIDD-S. 

DATA ANALYSES 

To examine the differences between IDD and NIDO patient groups on the 
ATT39, a series of factor analyses were conducted to identify the most clearly 
replicable factor structure for the two groups. Factor analysis is widely used to 
identify empirically the underlying dimensions or factors that are present in a 
given questionnaire. In such analyses, an inter-item correlation matrix is first · 
computed and the variability in these correlations analysed systematically to find 
groups of items that co-vary and are therefore measuring similar underlying 
psychological constructs. 

We began our analyses with an examination of a 6-factor solution as this was 
reported for the ATT39 by the original authors (Dunn et al., 1986) but would 
explore all possible interpretations down to that of a single factor suggested by 
Welch et al. (1993). If a 6-factor solution for the ATT39 was present for IDD and 
NIDO we would expect to find that the items forming the six original subscales 
would load significantly and uniquely on 6 different factors for IDD and NIDO 
samples separately. For each of these solutions, the factor loadings were exam
ined for patterns of significant and non-significant loadings using orthogonal 
rotation and with the level of significance of an individual ATT39 item set at 
0.30. the inspection of the pattern of significant and non-significant loadings for 
each factor solution was augmented by the use of FACTOREP to provide a con
firmation of the closeness of each factor match. 

FACTOREP systematically compares the columns of factor loadings for a 
specified factor solution, using the matrices from two groups at a time. It applies . 
a chi-squared type statistic called the s-index (Cattell et al., 1969) to summarise 
the fit between any two given columns of loadings. The s-index was described by 
Cattell, Balcar, Horn and Nesselroade (1969) and is used to generate matrices of 
inter-factor similarity. S-index values can range from+ 1.00 where perfect replica
tion of significant factor loadings exists for the comparison of two columns of 
factor loadings, through zero where no relationship exists, through to -1.00 where 
there is perfect replication (but the signs of the loadings are reversed). The utility 
of FACTO REP has been demonstrated in a large number of factor analytic studies 
(eg., Siegert et al., 1987;· Walkey et al., 1987; Welch et al., 1989; Welch, Peace et 
al., 1990; Welch, Hall et al., 1990; Welch et al, 1991) involving the Beck Depres
sion Inventory, the General Health Questionnaire, the Hopkins Symptom Check 
List, the Eating Disorder Inventory and several other widely-used measures of 
psychological functioning. 
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Following the factor analyses, internal reliability ( coefficient alpha) coeffi
cients were calculated for the identified subscales. Finally, normative data was 
calculated for the IDD and NIDD study groups. 

RESULTS 

The results of the initial six factor analyses conducted separately for IDD and 
NIDD patient samples showed little support for a six factor solution (see Tables 2 
and 3). For example, if the IDD results are considered, and if 0.30 is used as a 
criterion for significance of a given factor loading, 13 items for the IDD-Wn 
sample loaded significantly on Factor 1 and 16 for the IDD-S, although there 
were only 7 items in common. For Factor 2, there were 14 significant items for 
the IDD-Wn and 7 for the IDD-S, although only 3 in common. For the third fac
tor, there were 8 significant items for IDD-Wn and 12 for IDD-S, yet only 1 item 
in common. For Factor 4, the significant items were 5 for IDD-Wn and 9 for 
IDD-S and 2 in common. Finally, for factor 6 there were 7 significant items for 
both IDD-Wn and IDD-S and only 1 item in common. Interestingly, Factor 1 in 
IDD-Wn and Factor 2 in IDD-S seemed to be quite closely related, having 9 items 
in common, 8 of these bei~g from the "Diabetes stress" sub scale described 
originally for the ATT39. These two factors seem to be representing similar 
dimensions, but were extracted in different order during the analyses. 

Following the analysis of the pattern of significant and non-significant load
ings across the IDD and NIDD groups, FACTOREP was used to summarise the 
fit between factor loading matrices across the samples for IDD and NIDD. It 
should be noted at this point that an excellent replicability would be found if there 
was ans-index value between 0.8 and 1.0 for the leading diagonals in the s-index 
table formed by FACTOREP and values tending towards O in the off-diagonals. 
These analyses confirmed that there was little support for a 6-factor solution (see 
Table 4 for FACTOREP matrices). For example, for the IDD analyses there were 
low main diagonal values for the s-index table that summarized the comparison of 
the 6 factors across the IDD samples. Specifically, an s-index value of -0.20 was 
found for the comparison of Factor 1 from IDD-Wn with Factor 1 for IDD-S, a 
value of 0.22 for the comparison for Factor 2, 0.20 for Factor 3, 0.08 for Factor 4, 
0.21 for Factor· 5, and -0.04 for Factor 6. 

Following this failure to confirm the 6-factor solution, further analyses were 
conducted for 5, 4, 3, and 2 and lastly, a single factor analysis. The most replica
ble interpretation was found for the latter single factor comparison for both IDD 
and NIDD patient samples with a large group of significant items in common for 
the single factor as determined by an inspection of the unrotated first factor load
ings (s~e Table 5). In practic,al terms these correlations are very similar to item-to
total test correlations. This analysis showed that there were 28 significant items 
loading on the ATT39 general factor for IDD-Wn and 25 for IDD-S, with 23 in 
common. For the NIDD samples, there were 23 loading for NIDD-Wn and 21 for 
NIDD-S, with 20 in common. Furthermore, nineteen of these items were in 
common for both IDD and NIDD. These items were q 1, q3, q4, q8, q9, q 12, q 14, 
ql5, q19, q20, q23, q25, q26, q28, q31, q35, q37, q38, q39 (see APPENDIX). 
This set of items was therefore identified as the replicable core of the ATT39 for 
both IDD and NIDD groups. Internal reliability ( coefficient alpha) correlations 
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Table 2 

COMPARISON OF ATT39 SIX FACTOR SOLL!TIONS FOR 2 DIABETES 
PATIENT GROUPS (INSULIN DEPENDENT) 

Sydney Wellington 

2 3 4 5 6 2 3 4 5 6 

ATT39 items 

Q0 l A Different person 59* 15 12 09 IO 17 19 41 * 24 09 -07 30* 
Q02 No difference to life 21 00 17 48* 16 38* 01 -58* 09 -04 -20 -IO 
Q20 A life sentence 41 * 18 55* 03 15 06 40* 51 * 23 06 -01 01 
Q04 Worst thing 34* 44• 48* 05 09 IO 08 62* 21 -01 -03 -13 
Q08 Difficult to adjust 17 25 43* 04 01 26 19 38* -04 06 -17 17 
Ql5 Sacrifice 52* 21 37* 17 00 04 22 56* 20 12 -16 12 
Q28 Judge sickness 51* 10 15 01 10 00 57* 10 22 09 -19 12 
Q26 Changes personality 58* 12 12 10 02 00 45* 30* 40* -05 -18 -13 
Q09 Embarrassed 31* 73* 10 02 02 01 13 46* 52* 17 -20 -01 
Ql4 Little hope 69* 00 05 . 23 01 13 45* 47* 30* 07 21 -10 
Q39 Unfair 38* 24 50* 10 08 09 09 45* 29 02 -09 25 
Q3 l Not a problem 23 32* 01 18 27 37* 27 61* -16 04 36* -11 
Q38 Adjusted well 11 15 30* 21 09 53* 52* 26 08 22 32* 10 
Q36 Control knowledge 10 11 04 06 28 59* 00 10 -12 -44 * -08 26 
Q 11 Talking is better 16 09 26 62* 16 09 -19 03 01 64* 33* 23 
Q34 Good doctor relation 02 05 12 58* 13 00 12 IO 01 67* 14 00 
Q32 Diabetes as excuse 06 02 52* 30* 28 01 21 -03 11 -07 -05 59* 
Q 13 Control knowledge 09 03 14 62* 26 01 16 -02 09 23 50* -13 
Q 10 Diet healthy 08 05 33* 21 25 05 01 00 17 12 69* -06 
Q 19 Hide diabetes 04 77* -11 -10 02 10 -03 14 71 * 09 -03 02 
Q03 Dislike "diabetic" -01 65* 12 IO -10 01 -01 09 65* 02 18 13 
Q3 7 No-one to talk to 58* 22 -22 13 12 -10 • 27 21 35* 28 21 26 
Q 12 Cannot control 60*-05 -05 -17 26 05 55* 08 35* 22 11 07 
Q25 Doctor sympathy 53 * 15 02 -03 -23 19 16 14 00 64 * -25 01 
Q29 Doctor understand 35*-10 06 11 -33* -10 20 08 02 64* -04 34* 
Q 16 Responsibility 25 -30* 05 01 58* JS* -42* -03 -19 -01 -01 41 * 
Q24 Weight control 07 -07 17 45* 14 -33 * -26 -18 17 -09 -09 -25 
Q 17 Injection bother 13 34* 20 l l 18 29 -58* -16 -12 -05 -07 -17 
Q07 Diabetes cure -17 -IO 39* -32* 24 10 -05 16 -06 -10 60* 16 
Q06 Diabetes knowledge 03 -02 08 -07 42* 08 -43 * -02 29 -08 -07 -15 
Q05 Minimal help 31*-10 26 -07 01 22 66* 08 -10 10 -01 -22 
Q35 Nothing you can do 51 * 18 -03 -03 29 -1 l 37* 04 43* IO 23 -1 l 
Q2 l Hypos not frightening 14 -12 -02 -20 -06 41 * -55* -18 11 17 -13 -06 
Q l 8 Food important 02 -08 -05 -01 53 * -26 -24 23 -16 00 -47* l l 
Q22 Not understood -00 -08 13 -06 -68* -03 04 13 -25 l l -28 45* 
Q23 Social life unaffected 31 * -02 37* 55* 01 04 44* 39* 03 03 02 15 
Q27 Self-reliant IO 10 -52* 02 07 -2 l 07 -02 58* -04 21 -06 
Q30 Forget diabetes 24 24 -15 28 -07 25 02 -35* 21 IO -09 44* 

Q33 Eating independence -04 45* 37* 36* -09 -2 l -01 30* 12 29 18 54* 

NOTE: Decimal points have been removed and loadings of 0.30 or more flagged with an asterix. 
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Table 3 

COMPARISON OF ATT39 SIX FACTOR SOLUTIONS FOR 2 DIABETES 
PATIENT GROUPS (NON-INSULIN DEPENDENT) 

Sydn~y Wellington 

2 3 4 5 6 2 3 4 5 6 

ATT39 items · 

QO l A Different person 53* 26 -07 -05 -23 07 53* 21 , 23 01 42* 13 
Q02 No difference to life 44* 00 34 * -19 06 -08 -20 18 -38* 20 -43 * -02 
Q20 A life sentence 53* 32* -04 26 18 -06 59* 28 18 -05 06 -01 
Q04 Worst thing 55* 06 -06 29 -24 13 51 * 19 01 -36* -05 -06 
Q08 Difficult to adjust 39 22 12 32 -09 -13 42* 09 24 -26 -04 -08 
Ql5 Sacrifice 57* 30* -04 27 -06 -08 58* 15 -02 -09 05 15 
Q28 Judge sickness 08 49* 13 00 -14 08 65* 15 11 22 05 -09 
Q26 Changes personality 41* 45* 04 -05 00 -13 59* 12 23 -08 25 02 
Q09 Embarrassed 31* 21 -04 57* -11 11 57* 01 -38* -47* -11 -04 
Ql4 Little hope 62* 12 -17 20 24 11 64 * -09 03 00 18 00 
Q39 Unfair 3,1 * 43 * 07 02 -08 08 55* 24 -15 -13 -21 12 
Q3 l Not a problem 37*-06 40* -01 31 * -07 31* -49* 35 * -14 00 20 
Q38 Adjusted well 29 13 34* 06 29 31 * 49* -48* 21 06 -18 -01 
Q36 Control knowledge 13 06 -19 -17 14 43* -32* 36* 29 11 02 06 
Q 11 Talking is better -01 02 15 07 71 * -06 16 -38* 05 28 -26 13 
Q34 Good doctor relation 05 12 23 05 38* 25 26 -35* 02 37* -25 -08 
Q32 Diabetes as excuse 03 36* 07 00 -17 43* 34* 17 09 37* 30* -09 
Q13 Control knowledge -01 -08 02 -07 45* 37* 11 -55* -11 15 07 17 
Q 10 Diet healthy 03 08 -09 -09 53* 13 05 -27 -16 34* 20 26 
Q 19 Hide diabetes 09 23 -09 59* 11 -03 41 * -14 -34 * -53 * 18 -03 
Q03 Dislike "diabetic" 09 01 01 77* -02 01 49* 16 -15 -21 -05 -22 
Q37 No-one to talk to. 06 39* -16 30* -05 24 59* 04 -16 20 -24 10 
Q 12 Cannot control 30* 27 -16 14 15 31* 54* 12 -27 29 -21 -06 
Q25 Doctor sympathy 05 53* -14 21 08 -18 47* 32* 29 26 -17 -11 
Q29 Doctor understand -01 62* 10 12 16 -20 35* 24 .36* 24 -15 -09 
Ql6 Responsibility -14 -01 01 11 11 51* -14 20 49* -11 -22 40* 
Q24 Weight control -04 13 · 53* 05 - 06 -02 -23 26 -12 -01 20 -31 * 
Q 17 Injection bother 08 -05 54* 36 * -0 l 09 -37* 42 * -05 -15 03 07 
Q07 Diabetes cure -08 04 -16 01 -50* -03 05 -32* 00 -13 36* 13 
Q06 Diabetes knowledge 16 -05 -43 * 20 -13 16 07 31* -31 * -10 -05 60 
Q05 Minimal help 09 16 47* -08 07 18 26 -31 * -22 -12 28 -47* 
Q35 Nothing you can do 21 35* -38* 18 11 25 45* 14 -47* 26 -07 14 
Q2 l Hypos not frightening 28 01 36* 00 -02 14 -11 16 -34 * 15 32* 07 
Q 18 Food important -2,0 -18 03 07 23 36* -10 29 26 05 26 -10 
Q22 Not understood 00 22 -03 -01 08 -05 09 -10 58* -22 -38* 18 
Q23 Social life unaffected 48* 05 20 21 21 -10 49* -28 -01 04 33 * -02 
Q27 Self-reliant 03 05 -50* 08 -11 17 19 15 -29 01 05 10 
Q30 Forget diabetes 55* -26 12 -03 21 -08 03 15 -13 39* -12 49* 
Q33 Eating independence 07 48* 25 16 14 -04 28' 12 10 31* 09 32* 

· NOTE: Decimal points have been removed and loadings of 0.30 or more flagged with an asterix. 
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for this 19-item subscale were 0.84 and 0.82 for the 1OD-Wn and 1OO-S groups 
and 0.84 and 0.83 for the NIDD-Wn and NIDD-S groups. 

Table 4 

S-INDEX VALUES FOR A COMPARISON OF 6 FACTOR SOLUTIONS FOR 
2 INSULIN DEPENDENT AND 2 NON-INSULIN DEPENDENT DIABETES 

PATIENT GROUPS 

IDD Sydney NIDO Sydney 

Fl F2 F3 F4 F5 F6 Fl F2 F3 F4 F5 F6 

Fl -20 -18 03 07 23 36 Fl -24 23 -16 00 -47 1 1 
F2 00 22 -03 -01 08 -05 F2 04 13 -25 11 -28 45 

IDD F3 48 05 20 21 21 -10 NIDO F3 44 39 03 03 02 15 
Wgtn F4 03 05 -50 08 -11 17 Wgtn F4 07 -02 58 -04 21 -06 

F5 55 -26 12 -03 21 -08 F5 02 -35 21 10 -09 44 
F6 07 48 25 16 14 -04 F6 -01 30 12 29 18 54 

NOTE: Decimal points have been removed. Results presented for a factor loading 
cut-off of 0.30. Main diagonal values are highlighted in bold. 

Normative data, using the unweighted sum of raw scores, were calculated for 
the study groups. Mean scores (and s.d. 's.) for the 4 samples for the 19 item 
subscale were: IDD-Wn=62.2 (10.3), IDD-S=65.5 (10.7), NIDD-Wn=61.2 (10.5) 
and NIDD-S=65.3 (10.3). 

DISCUSSION 

The ATT39 was originally developed from a broad base of clinical informa
tion, including the available diabetes literature, patient interviews and clinical 
opinion and is therefore likely to provide a clinically-useful coverage of the 
potential domain of psychological adjustment to diabetes. In this study we exam
ined the internal structure of the ATT39, using rigorous psychometric criteria, to 
clarify the replicable factor structure of the measure and conducted separate 
analyses for IDD and NIDO to recognise the clinical distinction between these 
two forms of diabetes. As part of the methodological clarification, we ensured 
that the identified factors were reliable and psychologically meaningful by the use 
of replication samples for both IDD and NIDO. To this end we used 4 large 
(mean n=205) outpatient samples from diabetes centres at Metropolitan teaching 
hospitals in Wellington (NZ) and Sydney (Australia). We also employed a proven 
factor matching procedure to help identify the most replicable factor solution for 
these groups and provide a rigorous examination of the factor structure of the 
ATT39. 

This combination of using relatively large replication samples and a factor 
matching tool to guide the factor analytic decision making process was intended 
to improve on traditional factor analytic approaches in test evaluation that have 
'typically involved single ( often small) samples in the analyses and based the 
accepted factor solution on an eigenvalue-related criteria such as the Scree Test or 
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Table 5 

UNROTATED FIRST FACTOR LOADINGS FOR 
4 DIABETES PATIENT GROUPS SHOWING ITEMS LOADING 

SIGNIFICANTLY ON THE _SINGLE FACTOR 

IDDM IDDM NIDDM . NIDDM 
Sydney Wellington Sydney Wellington 

ATT39 items 

Q0 I A Different person 60* 43* 46* 53* 
Q02 No differen_ce to life 46* _34* 26 -20 
Q20 A life sentence 62* 65* 67* 59* 
Q04 Worst thing 63* 47* 52* 51 * 
Q08 Difficult to adju_st 36* 33* 52* 42* 
Q 15 Sacrifice 6s* 56* 65* 5s* 
Q28 Judge sickness 37* 51 • 32• 6s* 
Q26 Changes personality 55* 56* so· 59* 
Q09 Embarrassed 5s* 57* 56* 57* 
Ql4 Little hope 57* 72* 6 I• 64* 
Q39 Unfair 63* 45* 46* 5s* 
Q3 l Not a problem 44* 51 * 30* 31 * 
Q38 Adjusted well 43* 63* 40* 49* 
Q36 Control knowledge 13 -11 09 -32* 
Q 11 Talking is better 03 16 14 16 
Q34 Good doctor relation 28 35* 22 26 
Q32 Diabetes as excuse 35* 19 24 34* 
Q 13 Control knowledge 20 25 02 11 
QI 0 Diet healthy -02 21 10 05 
Q 19 Hide diabetes 30* 37* 44* 41 * 
Q03 Dislike "diabetic" 35* 35* 40* 4g* 
Q37 No-one to talk to 44* 57* 3g* 59* 
Q 12 Cannot control 34* 62* 45* 54* 
Q25 J?octor sympathy 49* 32* 38* 47* 
Q29 Doctor understanding 26 40* 39* 35* 
Q 16 Accept responsibility 13 _33* 00 -14 
Q24 Weight control 16 -26 12 -23 
Ql 7 Injection bother 41 • _54* 24• _37* 

Q07 Diabetes cure -10 12 -11 05 
Q06 Diabetes knowledge 03 -21 12 07 
Q05 Minimal help 3 I• 42• 19 26 
Q35 Nothing you can do 39* 48* 40• 45* 
Q2 l Hypos not frightening 07 -38* 25 - 11 
Q 18 Food important -11 -14 -14 -10 
Q22 Not understood 01 03 08 09 
Q23 Social life unaffected 54* 54* 49* 49* 
Q27 Self-reliant 14 28 02 19 
Q30 Forget diabetes 35* -04 27 03 
Q33 Eating independence 39* 3g* 42* 28 

NOTE: Decimal points have been removed and loadings of 0.30 or more flagged with 
an asterix. Items loading at or above 0.30 for all groups are in bold. These form the 
new Diabetes Integration subscale or ATTI 9. 
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the "eigenvalues greater than one" rule. Approaches based on these criteria are 
common default options in statistical packages, yet tend to produce over-factoring 
(or fragmenting) of a given measure and a larger number of (unreliable) sub
scales. 

To define our IDD and NIDO patient samples we used the pragmatic classifi
cation criteria of Welborn et al. ( 1983), which are based on age at diagnosis and 
type and timing of treatment. The available data on the discriminant validity of 
this criterion showed high sensitivity, specificity and positive and negative predi
cative value~ of this diagnostic criteria when measured against a serum C-peptide 
assay from a similar population to those used in this study. However, clearly, 
there is an ongoing debate as to the nature of classification in diabetes that re
mains to be resolved (Abourizk & Dunn, 1990; Sims & Calles-Escandon, 1990; 
Tattersall & Mansell, 1991 ). This necessarily requires that some caution be shown 
in the interpretation of findings for any putative diabetes subgroups. 

The factor analytic results here identified 23 ATT39 items in a single factor 
that were common to the IDD samples and 20 items in a single factor that were 
common to the NIDD, with a core of 19 items that w~re common to both IDD and 
NIDD based largely on the original "Diabetes stress" and "Guilt" subscales. 
These findings differed from those reported by several authors for ATT39 sub
scales which suggested 6 factors (Dunn et al., 1986; Bott et al., 1986; Gosselin & 
Bergeron, 1991 ). However, it is notable that the earlier analyses were based in 
some cases on single mixed samples of IDD and NIDO patients and involved the 
use of eigenvalue criteria to guide the analyses that may have resulted in an over
factoring of the ATT39. We would argue here that our refinements in factor 
analytic procedure have allowed a clarification of the replicable factor structure of 
the ATT39 and would explain the discrepancy in findings. Indeed, an earlier 
study involving mixed insulin-using ·patient groups and employing replication 
samples and factor matching (Welch et al., 1993) produced a 20-item single factor 
for the ATT39 with good internal reliability (0.82 and 0.83) which h_ad 17 items 
in common with the group of 19 items that have been identified here as the core 
of the ATT39 for both IDD and NIDO. 

Internal reliability coefficients-for the 19-item subscale were in the range of 
0.82 to 0.84, showing it to have acceptable internal reliability (ie., at least 0.80 as 
suggested by Nunnally and Durham, 1975). This core subscale has been named 
the ATTI 9 or "Diabetes Integration Scale" on the basis of its item content. Pa.: 
tients low on this subscale would be resentful, embarrassed, anxious, helpless, 
isolated and poorly adjusted to their diabetes, while those scoring high would be 
accepting of their diabetes, comfortable with public awareness of their diabetes, 
be calm, have a sense of self-control and feel well adjusted to their diabetes. 

In scoring the ATTl 9, we recommend that unit weights be used rather than 
factor scores as was suggested in the original ATT39 paper (Dunn et al., 1986). 
There is evidence that these two methods of calculation are comparable (Cohen, 
1990) although unit weights have the practical advantage of being simpler to 
calculate. Also, although we have drawn attention here to a 19-item measure that 
is common to both IDD and' NIDD, a group of 4 items were found in our analyses 
that were unique to IDD and a single replicated item was found that was unique to 
NIDD. These may be the focus of future research to determine their clinical 
usefulness, perhaps in conduction with further item writing and test development. 
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Anderson ( 1986), in his paper discussing the importance for diabetes profes
sionals to understand the personal meaning of diabetes for each patient, drew 
attention to the fact that patients "must learn to incorporate the disorder into the 
self-concept" and that "how well the diabetes and serf-concept are integrated 
influences how much the disorder will become a psychological problem and what 
a person's behavioural response will be". This concept of integration referred to 
by Anderson may encompass a similar domain to that tapped by the new subscale 
described here. Future research will likely -focus on its clinical usefulness to 
detect change in psychological functioning in diabetes and to predict diabetes 
self-care behaviours and metabolic control. 
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APPENDIX 

ATT39 Items comprising the Diabetes Integration scale {ATTl 9) 

01. If I did not have diabetes I think I would be a different person• 
03. I dislike being referred to as a "diabetic"• 
04. Diabetes is the worst thing that has happened to me• 
08. Most people would find it difficult to adjust to diabetes• 
09. I feel embarrassed about having diabetes• 
12. There is not much I seem to be able to do to control my diabetes• 
14. There is little hope of living a normal life with diabetes• 
15. The proper control of diabetes means a lot of sacrifice and inconvenience• 
19. I try not to let people know about my diabetes• 
20. Being told that you have diabetes is like being sentenced to a lifetime of illness• 
23. My diabetic diet does not really spoil my social life 
25. In general, doctors need to be more sympathetic in their treatment of people with 

diabetes• 
26. Having diabetes over a long period of time changes the personality• 
28. I often find it difficult to decide whether I feel sick or wen• 
31. · Diabetes is not really a problem because it can be controlled 
35. There is really nothing that you can do if you have diabetes• 
37. There is really no-one that I feel I can talk to openly about my diabetes• 
38. I feel I have adjusted well to diabetes 
39. I often think it is unfair that I should have diabetes when other people are so 

healthy• 

Note: Items that are reverse scored are flagged with an asterix. 
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