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O R I G I N A L C O M M U N I C A T I O N

Background: There is a paucity of studies on comparison of
quality of life (QOL) of type-1 and type-2 diabetes patients,
and the impact of family caregivers’ impressions on the QOL
of patients.

Objectives: To assess the subjective QOL of Sudanese dia-
betics using the WHOQOL-Bref, compared with a general
population sample; examine caregiver–patient concor-
dance; and assess the variables that impact on QOL.

Method: The responses of 105 outpatients with type-1 dia-
betes and 136 with type-2 diabetes were compared with
their family caregivers’ impressions and 139 general popula-
tion subjects.

Results: Patients were predominantly dissatisfied with their
life circumstances. Type-1 diabetics had significantly lowest
QOL scores, while the control group had highest scores.
Having additional medical problems; having diminished sex-
ual desire; and being young, unemployed and single were
associated with poor QOL, but illness duration was not.
Type-2 diabetics had lesser concordance with caregivers.
The only predictor of patients’ QOL was the caregivers’
impression of patients’ QOL.

Conclusions: Caregivers’ impression of patients’ QOL
impacted on outcome. Caregiver education is, therefore,
important. The factors associated with QOL indicate a
group that needs focused attention. The good QOL for
type-2 and nonsignificance of illness duration encourage
therapeutic optimism. 
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INTRODUCTION
Research interest in the psychosocial aspects of

diabetes mellitus is in line with its recognized psy-
chosomatic dimensions.1,2 This interest has led to the
consensus that the primary goals in treatment are
maintaining normal blood glucose levels and
achieving a relatively normal quality of life (QOL).3

This emphasis on QOL underscores the finding that
clinical variables alone do not comprehensively cap-
ture patients’ perceptions of their health.4 The clini-
cal value of this finding is that psychosocial thera-
pies have been applied as adjuncts to drug treatment,
to improve regimen adherence and QOL;5 and dia-
betes-specific QOL scales have been developed.6,7

Assessment of QOL is a formalized way of talking
about the personal side of the illness.8 The literature
indicates that diabetics have a worse QOL than peo-
ple with no chronic illness, and duration and type of
diabetes are not consistently associated with
QOL.9,10 The factors associated with QOL in dia-
betes include depression,11 sexual dysfunction,12,13

existence of other health problems and complica-
tions of diabetes, and quality of family relation-
ships.8,14 These factors are attributable to the
demands of the illness and the psychological reac-
tions to the demands.15 In order to understand the
relative contribution of these factors, researchers
articulated theoretical models of QOL.3,16

However, except in the case of children and ado-
lescents,17 there have been no attempts to assess the
impression of family caregivers of diabetic patients
on the QOL of the adult patients, and hence we do
not know the impact of the caregivers’ impressions
on patients’ QOL. Katschnig18 has suggested that it
is necessary to involve family members for addition-
al views on aspects of QOL. In this regard, the litera-
ture on “expressed emotions” (the impact of emo-
tional interactions in the family on clinical outcome)
shows that family caregiver’s positive appraisal of
the patient has a positive impact on clinical out-
come.19 In line with this, the caregiver’s impression
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of the patient’s subjective QOL was found to be the
most important predictor of the patient’s,20 and care-
giver’s QOL.21 Hence, research concerning the
dynamics of family relationships in diabetes needs
to look beyond the quality of marital relations8 and
social support.14,22 Furthermore, there is a paucity of
studies comparing the QOL of type-1 and type-2
diabetes, and these reports are rare from the African
and Arab world.22,23

Based on the above considerations, the theoreti-
cal framework for our study was that the subjective
QOL of community-living adult diabetic patients
would be a function of the characteristics of the ill-
ness, characteristics of the patient and characteris-
tics of the family caregiver.3,16

The objectives of our study were:

• to assess the subjective QOL of community-
living adult Sudanese type-1 and type-2 diabetic
patients using the WHO 26-item Quality of Life
Instrument (WHOQOL-Bref); 

• to compare their ratings with those of a general
population sample;

• to examine the concordance between the ratings

of the patients and the family caregivers’
impressions of the patients’ QOL;

• to assess the impact on QOL, of sociodemographic
variables, age at onset of illness, duration of
illness, and complications of the illness and
treatment (erectile dysfunction, lack of sexual
desire, hypoglycemia, gastrointestinal symptoms24); 

• to assess the diagnostic differences in the
patient–caregiver concordance of ratings of
QOL, and the association of patients’ and
caregivers’ characteristics with caregivers’
impressions of patients’ QOL;

• to assess the characteristics of the patient,
illness and family caregiver that can predict the
patient’s subjective QOL.

Based on evidence from the literature,22,23,25 we
hypothesized as follows: first, most patients would
be satisfied with items related to family supports
and general well-being but not with items related to
the poor national economy. Patients with disease and
treatment complications would have significantly
less QOL scores. Second, QOL domain scores
would not be significantly associated with duration

Table 1. Sociodemographic and clinical characteristics of diabetic patients and general population group

Variables Type-1 Diabetes Type-2 Diabetes Gen Popn Group F (or χ2) Df P
N=105 (%) N=136 (%) N=139 (%)

Age
15–40 62 (60.8) 39 (31.7) 114 (82.0)
41–65 40 (39.2) 84 (63.3) 25 (17.9)
Mean (SD) 37.1 (13.6) 45.9 (12.1) 31.1 (8.2) 43.2 2/363 0.000

Gender
Male 54 (51.4) 56 (45.6) 87 (62.6)

Occupation
Unemployed 53 (50.5) 99 (73.3) 59 (42.4)
Skilled 23 (21.9) 22 (16.3) 39 (28.1) 29.9 4 0.000

Education
None/primary 39 (37.5) 81 (60.4) 10 (7.2)
High school/college 65 (62.5) 53 (39.5) 128 (92.8) 85.6 4 0.000

Marital
Single 38 (36.2) 19 (14.0) 92 (66.7)
Married 56 (53.3) 93 (68.4) 37 (26.8) 80.9 4 0.000

Age onset illness 26.5 (14.2) 35.9 (12.8) 5.2 223 0.000
Illness duration 10.9 (9.3) 11.5 (10.9) ns
Hypoglycemia (%) 43 (41.3) 56 (41.5) ns
GI symptoms (%) 29 (27.9) 51 (37.8) ns
Erectile dysfunction (N=108)

Frequent (%) 7 (13.5) 11 (19.6)
Occasional 21 (40.4) 19 (33.9) ns

Sexual desire
No sexual desire 32 (30.5) 37 (27.4)
Occasionally 36 (34.3) 46 (34.1) ns

Caregiver’s relationship to patient
Parent 23 (21.9) 13 (9.6)
Sibling 27 (25.7) 19 (14.0)
Spouse/offspring 38 (36.2) 75 (55.1) 15.7 3 0.001
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of illness, sociodemographic and diagnostic charac-
teristics. Third, the general population subjects
would have significantly higher QOL scores. Fourth,
there would be no significant diagnostic differences
in patient–caregiver concordance, and parents would
rate the patients higher. Fifth, the most significant
predictor of the patients’ QOL would be the care-
givers’ impression of the patients’ QOL.20,21

The clinical relevance of these hypotheses is that
they could delineate a subset of stable patients
whom clinicians need to give focused attention and
identify the patient and family characteristics that
can be tapped as adjuncts to drug treatment to make
for better quality of care. 

METHODS

Operational Definitions
We accepted the WHO definition of QOL as indi-

viduals’ perception of life in the context of the cul-
ture and value system in which they live and in rela-
tion to their goals, expectations, standards and
concerns.26 Our focus was on subjective QOL, as

distinct from objective QOL.25 We defined subject’s
satisfaction as the level of positive appreciation for
each item. We quantified each group’s satisfaction
with each item as ≥50% of respondents in the group
positively appreciating the item, dissatisfaction
(<50%), bare satisfaction (50–65%), moderate satis-
faction (66–74%) and highest satisfaction (≥75%).25

Subjects and Setting
Following our theoretical framework, we controlled

for the effect of severity of symptoms by choosing
patients who were functioning stably at home. For the
impact of disease complications, we analyzed for dif-
ferences in QOL domain scores for patients who
admitted having the relevant symptoms,12,13,24 and com-
pared with a general population group.

The patients were consecutive medical clinic
attendees who fulfilled the study’s inclusion criteria.
In order to have patients with sufficient experience
of the illness, we chose those who were confirmed
ill for at least one year and were regularly on treat-
ment. Each patient was accompanied by a family
member who lived in daily contact, was articulate

Table 2. Comparative level of group satisfaction with QOL items

Highest Satisfaction Moderate Satisfaction Bare Satisfaction Dissatisfied
(≥75% Subjects) (66–74% Subjects) (50–65% Subjects) <50% Subjects)

A. Type-1 Diabetes Patients
Life meaningful (56.3%), All other items
ability to get around (50.5%),
personal relations (51.5%)

B. Type-2 Diabetes Patients
Personal relations Life meaningful (74.3%), Feeling safe daily life (58.1%), All other items
(77.2%) self-satisfaction (68.9%), physical environmental health

condition of living place (61.5%), bodily appearance
(68.1%) (61.9%), ability to get around

(57.4%), sleep satisfaction (51.1%)

C. Caregivers’ Impression of Patients’ QOL
Life meaningful (71.6%) Health satisfaction (61.3%), All other items

enjoy life (56%), safety in life
(53.9%), environment (56.8%), bodily
appearance (58.4%), ability to
get around (53.1%), sleep
(53.5%), self-satisfaction (57.6%),
personal relations (63.8%),
friends’ support (54.3%), living
place satisfaction (58.4%)

D. General Population Group (N=139)
Health satisfaction (75.0%), Enjoyment (67.4%), OQL (63.3%), safety (62.6%), All other items
bodily appearance life meaningful (72.8%), environmental health, ADL
(84.9%), ability to get concentration (71.9%), (61.1%), work capacity (62.6%),
around (83.5%), self- energy (71.7%), sleep (69.8%), sexual satisfaction (52.7%),
satisfaction (76.6%) personal relations (71.9%) friends’ support, need medical

treatment (64.2%), pain (55.1%)
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and could complete the questionnaires in Arabic. 
The patients were recruited from the medical

clinics of the government hospitals and private clin-
ics in Khartoum, the Wad Medani Teaching Hospital
in Central Sudan and the Atbara Teaching Hospital
in Northern Sudan. Recruiting community controls
was difficult because the usual methods for doing
this27 were not available in Sudan. Hence, we recruit-
ed subjects in similar living conditions. 

The WHOQOL-Bref 
This is a 26-item self-administered generic ques-

tionnaire, a short version of the WHOQOL-100 scale.26

It emphasizes the subjective experiences rather than
objective life conditions. It was developed in a wide
range of cultural settings.26 It is made up of domains
and facets (or subdomains). Domains are broad group-
ings (e.g., physical/psychological) of related facets.
The items on “overall rating of QOL” (OQOL) and
subjective satisfaction with health are not included in
the domains but are used to constitute the facet on

OQOL and general health. There are two models of the
WHOQOL-Bref. One model has six domains—name-
ly, physical health, psychological health, level of inde-
pendence, social relationships, environment and spiri-
tual.28 To derive the second (four-domain) model, the
domain of level of independence was merged with that
of physical health, while the “spiritual” domain was
added to the psychological. 

Modification of the WHOQOL-Bref for the
impression of caregivers. In order to produce the
version of the WHOQOL-Bref with which the fami-
ly caregivers rated their impression of the patients’
QOL, we used the method of Sainfort et al.,29 by giv-
ing a new direction to each item, so that the caregiv-
er could rate the patient as an observer. The modifi-
cation of the WHOQOL-Bref was thus minimal.20,21

The internal consistency of the WHOQOL-Bref,
as assessed by Cronbach’s alpha coefficient for the
responses of all subjects, was very high for the
patients (0.93), the caregivers’ impressions (0.92)
and the general population (0.87).

Table 3. Comparison of QOL domain scores of diabetic patients and general population group

Type 1 Type 2 General Popn Signif Diff ANCOVA
(N=105) (N=136) (N=139) F Df P Groups Signif Covariates

QOL Domains Mean (SD) Mean (SD) Mean (SD)

General facet on 6.6 (1.9) 6.9 (1.8) 7.7 (1.6) 12.8 2/379 0.000 Gen popn Occupation:
health & QOL > pts P 0.001

Diagnosis:
P=0.000

Physical health 9.7 (2.3) 9.9 (2.2) 11.4 (1.9) 26.8 2/376 0.000 Gen popn Occupation:
> pts P=0.02

Diagnosis:
P=0.000

Psychological 16.3 (3.4) 17.4 (3.0) 18.8 (2.9) 20.6 2/365 0.000 Gen popn Occupation:
> pts F=12.8, P=0.000

Diagnosis:
F=21.4, P=000

Independence 12.6 (2.9) 12.6 (3.5) 15.2 (2.3) 35.1 2/376 0.000 Gen popn Occupation:
> pts P=0.001

Diagnosis:
P=0.000

Social relationship 9.6 (3.1) 10.8 (2.8) 10.9 (2.6) 7.1 2/361 0.001 Gen popn/ Occupation:
type 2 P=0.017

> type 1 Diagnosis:
P=0.001

Environment 25.7 (6.6) 26.8 (6.4) 25.8 (4.4) 1.2 2/362 ns

Spiritual 3.6 (1.1) 4.0 (0.9) 3.9 (0.9) 5.7 2/374 0.004 Gen popn/ Occupation:
type 2 P=0.04

> type 1 Diagnosis:
P=0.005
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Data Collection Procedure. The questionnaires
were translated into Arabic by the method of back-
translation. Permission to carry out the study was
obtained from the authorities of each hospital. The
patients and their family caregivers gave consent to
participate after the objectives of the study were
explained to them. In a pilot exercise, the instrument
was found to be suitable to the cultural setting.20,21

Field research assistants were recruited and
trained by one of us in the use of the questionnaires.
They were college-educated healthcare staff. No for-
mal interrater reliability tests were done because the
WHOQOL-Bref is a self-rated instrument. Patients
and caregivers completed the questionnaires private-
ly and without interference from staff, after clarifi-
cation of the objectives of the study and the meaning
of the items. Illiterate patients were assisted by their
educated relatives to complete the questionnaire.
However, such relatives were requested to complete
their own questionnaires before assisting the patient.
Literacy in Arabic language is very high in Sudan,
as it is the language of the Holy Koran. All the sub-
jects involved in this study were Arabic speaking.

The physician in-charge of each case assisted the
research assistant to record the relevant clinical data. 

Data Analysis
Data were analyzed by the SPSS version 12. Sum-

mary scores were generated by organizing the items
into the six domains and four domains. One-way
analysis of variance (ANOVA), with Tukey’s method
of multiple comparison, was used to compare mean
differences in domain scores for the two diabetes
groups and the general population. In view of the sig-
nificant differences in sociodemographic characteris-
tics between the patients and the general population
group, analysis of covariance (ANCOVA) was used to
control for these differences. A Bonferroni correction
was used for multiple tests; otherwise, the level of sta-
tistical significance was set at P<0.05. The predictors
of patients’ QOL (based on patients’ general facet on
health and QOL as dependent variable) were assessed
in logistic regression (using categorical independent
variables) and in stepwise regression (using continu-
ous variables).

Concordance of patient–caregiver impres-
sions. The concordance of diabetic patients’ QOL
ratings and family caregivers’ impressions was test-
ed in three ways. First, Kappa statistics30 were used
to assess the level of agreements for each item. By
convention, agreement was judged as follows:
0–0.20: slight agreement; 0.21–0.40: fair agree-
ment, 0.41–0.60: moderate agreement, ≥0.61: high
agreement. Second, we assessed the caregiver–
patient correlations for each item using Spearman’s
correlation.29

In view of the multiple tests, Bonferroni correc-
tion indicated that the appropriate P value level for
the correlations would be 0.002. However, for com-
parison with previous reports,20 we used the more
stringent P value of 0.000. Hence, we operationally
defined satisfactory correlation to consist of ρ≈0.4,
plus P=0.000. For each group of patients, we
defined satisfactory patient–caregiver concordance
for each item, as the items with Kappa at least “fair”,
ρ≈0.4 and P=0.000

Third, we assessed the correlations between the
patients and caregiver impressions for their QOL
domain scores, using Pearson’s correlation. 

RESULTS

Sociodemographic Characteristics
of Subjects (Table 1)

One-hundred-five subjects with type-1 diabetes
(mean age 37.1 years) and 136 with type-2 diabetes
(mean age 45.9 years) were compared with 139 gen-
eral population subjects (mean age 33.1 years). Type-
2 patients were significantly older than those with
type 1, who were significantly older than the general
population subjects (F=43.2, df=2/363, P=0.0001).
Compared with the general population group, the
patients were significantly more likely to be in a mari-
tal situation (P=0.0001), of lower education
(P=0.0001) and unemployed (P=0.0001). For the
family caregivers (mean age for type 1=36.4; and for
type 2=35.8), type-1 patients were more likely to be
cared for by their parents, while type 2 were predomi-
nantly cared for by their own nuclear family (χ2=15.7,
df=3, P=0.001). The women patients were signifi-
cantly older (44.6, SD 12.3) than the men (38.4, SD
14.1; P=0.00001). Although those with type 1 were
younger at illness onset (P=0.00001), there was no
significant difference in duration of illness (P>0.05).
Similarly, there were no significant diagnostic differ-
ences in the proportion of subjects with the various
complications of diabetes and side effects of treat-
ment of interest (P>0.05).

Group Satisfaction with QOL Items
(Table 2)

Type-1 patients as a group did not endorse QOL
items at the highest and moderate levels of satisfac-
tion. The type-2 patients had higher satisfaction rat-
ings, endorsing personal relationships highly. The
caregivers seemed to have a higher impression of the
patients than type-1 patients had of themselves,
while the general population group showed a fair
spread in the level of satisfaction with the QOL
items. The few items that the patients were satisfied
with concerned general well-being and support from
relatives. These items included life being meaning-
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ful, self-satisfaction and personal relations. They
were not satisfied with items related to the poor eco-
nomic condition of the nation, such as money for
needs and transport. The relatives were in agreement
with the patients in endorsing similar items on
behalf of the patients.

Effect of Type of Diabetes on
Satisfaction with Items of WHOQOL-Bref

The tendency for a higher prevalence of satisfac-
tion with the items among the patients with type-2
diabetes (compared with type-1 patients) reached
significance for the following items after Bonferroni
correction (P=0.05/ 26=0.002): self-satisfaction
(χ2=10.2, df=3, P= 0.006), personal relationships
(P=0.000) and condition of living place (P=0.002).

Sociodemographic Factors
Associated with QOL Scores

For the patients, there were no significant gender
and educational group differences in QOL domain
scores (P>0.05). Correlations of age with QOL
domain scores were low but significant for psycho-
logical domain (r=0.2, P=0.003), social relations
(r=0.22, P=0.001), environment (r=0.23, P=0.001)
and spiritual domain (r=0.27, P=0.00001). Correla-
tions with duration of illness were significant for

only the independence domain (r=-0.20, P=0.002).
Those in medium-/high-skill employment had sig-
nificantly higher QOL domain scores than the
unemployed and low-skilled in all domains of QOL,
except physical health and general facet (P mostly
<0.001). Also, those who were married had signifi-
cantly higher QOL domain scores than those who
were single, in all domains except independence
(P<0.001). 

For the control group, the men scored signifi-
cantly higher than the women in the physical health
domain (t=2.5, df=136, P=0.015). 

Diagnostic Differences in QOL
Domain Scores (Table 3)

While the general population group scored sig-
nificantly higher than the type-1 patients for all the
domains except the environment domain, and the
type-2 patients scored significantly higher than the
type-1 for the social relationship and spiritual
domains, the type-2 patients had similar scores with
the general population group for the social relation-
ship and spiritual domains (F ranged 5.2–35.1,
df=2/379, P ranged 0.004–0.00001). In ANCOVA,
with age, level of education, occupation and marital
status as covariates, the results were sustained.
Although level of occupation was a significant

Table 4. Concordance of patients’ WHOQOL—Bref ratings and caregivers’ impressions using Kappa* and
Spearman’s correlations

Type-1 Diabetes Patients/ Type-2 Diabetes Patients/
Concordance Statistics Caregiver Impression Caregiver Impression
Kappa: slight Three items: Enjoy life, physical pain, Four items: Enjoy life, physical pain,

need for medical treatment need for medical treatment,
negative feeling

Kappa: fair Remainder 13 items after Kappa Remainder 19 items after Kappa
moderate items moderate items

Kappa: moderate 10 items: OQOL, life meaningful, environ Three items: sex satisfaction, access
health, energy, bodily appearance, to health service, transport
money, ability to get around, work satisfaction
capacity, sex satisfaction, transport
satisfaction

Spearman’s ρ=0.4 All items except the three with Kappa All items except health
slight and information (ρ=0.37) satisfaction, enjoy life,
and P=0.000 physical pain, need for

medical treatment

Items with overall 20 items: OQOL, life meaningful, concentration ability, safety in daily life,
concordance for both environmental health, energy, bodily appearance, money, leisure opportunity,
groups, i.e., Kappa at ability to get around, sleep, ADL, work capacity, self-satisfaction, personal
least fair and ρ=0.4 relations, sex satisfaction, friends’ support, living place satisfaction, access to

health service, transport satisfaction

* Kappa agreements: slight agreement, k=0–0.20; fair agreement, k=0.21–0.40; moderate, k=0.41–0.60; high: k>0.60; ADL: activities of
daily living; OQOL: overall QOL
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covariate in all domains, the diagnosis effect was far
more important in accounting for the group differ-
ences in scores. 

Impact of Complications of Diabetes
and Side Effects of Treatment

Patients who admitted having additional medical
problems scored significantly less than those who
had no such problems for the following domains:
general facet on health and QOL (t=2.6, df=241,
P=0.011), physical health (P=0.001) and independ-
ence (P=0.0001). Patients with normal sexual desire
had significantly higher QOL scores than those who
lacked sexual desire in the physical health
(F=3.1,Df=2/239, P=0.04) and social relations
(F=7.5, Df=2/234, P=0.05) domains. The following
variables had no significant impact on QOL domain
scores: hypoglycemia, erectile dysfunction, and GI
symptoms (P>0.05).

Concordance of Patients’ Ratings
and Caregivers’ Impressions of
Patients (Table 4 )
1. Kappa values for type-1 diabetes: using the

highlighted criteria, Kappa values for
agreements between the type-1 patients and the
impressions of their caregivers were slight for
three items, moderate for 10 items and fair for
the remaining 13 items (detailed in Table 4). 

2. Kappa values for type-2 diabetes: agreements
between the type-2 group and their caregivers
were slight for four items, moderate for three
items and fair for the remaining 19 items.

Spearman’s correlations for type-1 diabetes
group. All correlations were positive. All items had
satisfactory correlations (i.e., ρ approximately 0.4
plus P=0.000) except the three with Kappa slight
and “information.”

Correlations for type-2 diabetes group. All
items had satisfactory correlations except health sat-
isfaction and the three items with Kappa slight. 

In other words, judging by Kappa agreements,
type-1 subjects had many more items in which they
were concordant with their relatives, compared with
type-2 subjects. 

Combining the results of the Kappa statistics and
Spearman’s correlation analyses, we found that there
were 20 items for which there was at least fair agree-
ment (by Kappa) and satisfactory correlation (by
Spearman’s ρ), as detailed in Table 4.

Concordance of domain scores. When the QOL
domain scores of the patients as a group were com-
pared with the domain scores derived from family
caregivers’ impressions using paired t tests, we
found that while the scores were highly correlated

(all Pearson’s r>0.5, P=0.00001), the tendency for
the domain scores derived from the caregivers’
impressions to be higher than those of the patients
reached significance for psychological health
(t=2.8, df=225, P=0.006), spiritual domain
(P=0.0001), and general facet on health and QOL
(P=0.001). Using the QOL domain scores computed
from caregivers’ impressions, the tendency for type-
2 diabetes caregivers to have higher impression of
the patients reached significance for the following
domains: psychological health (t=2.5, df=230,
P=0.012), social relations (P=0.012), spiritual
domain (P=0.009) and general facet (P=0.028).
Patients’ own nuclear family members (spouses and
children) had highest impressions of patients in
most domains, while patients’ siblings had the poor-
est impression of patients in all the domains. This
tendency reached significance for general facet
(F=3.6, df=3/239, P=0.016), psychological health
(P=0.00001), social relations (P=0.00001), environ-
ment (P=0.011) and spiritual domains (P=0.001).

Considering the relationship between the patients’
sociodemographic variables and the caregivers’
impressions of patients’ QOL, we found that duration
of illness was not significantly correlated with care-
givers’ impressions, while patients’ age was signifi-
cantly correlated with caregivers’ impressions in the
domains of general facet (P=0.003), psychological
health (P=0.0001), social relations (P=0.00001), envi-
ronment(P=0.02) and spiritual domain (P=0.000). In
addition, female patients were rated higher by their rel-
atives in the spiritual domain (P=0.01), and the pres-
ence of additional illness in the patient had no signifi-
cant impact on the ratings of the caregivers (P>0.05).
Caregivers’ occupation, marital status and age (except
physical domain, r=-0.16, P=0.015) had no significant
association with their impression of the patients.

Predictors of Patients’ QOL
In logistic regression analysis, the only signifi-

cant predictor of patients’ general facet on health,
and QOL was the general facet derived from the
caregivers’ impression of the patient (the model cor-
rectly classified 92.1% of subjects and accounted
for 14.1% of the variance, Wald=12.3, P=0.002,
Exp(B) or exponential of odds ratio=5.0). In step-
wise regression analysis, the only significant predic-
tor of the patients’ general facet was the general
facet caregiver impression of the patient, which
accounted for 25.8% of the variance (ß=0.51, t=8.6,
P=0.00001).

DISCUSSION
Within the limitations of a cross-sectional study in

which the patients were not representative of the gen-
eral population of diabetes subjects, we were able to
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compare the subjective QOL of a good number of
type-1 and type-2 diabetes patients from the main
clinics at which such patients are treated in the coun-
try, corroborated their ratings with those of their fami-
ly caregivers and compared the patients with a general
population sample. Although the ANCOVA opera-
tions showed that the sociodemographic differences
between the patients and the general population group
were not responsible for the noted differences in QOL
domain scores, there is still a possibility that the
results may have been biased as a result of the
sociodemographic differences. In addition, it would
have been advantageous to include a control group of
other patients without diabetes.

For the first hypothesis, we found that the patients
were only satisfied with items related to general well-
being and family supports, as in previous African stud-
ies.20,21,25 This is an indication that in making decisions
on subjective QOL, the patients included a realistic
appraisal of their material circumstances. However, the
finding could be attributed to the fact that we studied
patients in stable condition who had a good level of
social support in the sense that they were accompanied
by family members, a factor that has been associated
with QOL.8,14,22 The implication is that clinical improve-
ment needs to be linked with social support to achieve
good subjective QOL. Although the symptoms of
hypoglycemia had no significant impact on QOL,4,9,10

patients who admitted having additional medical prob-
lems and lack of sexual desire had significantly lower
QOL in several domains,3,11,15,16,31 an indication of the
need to assess for these problems in routine care. 

For the second hypothesis, we found that older
age and better occupational and marital circum-
stances had positive impact on QOL, while duration
of illness had significant impact only on the inde-
pendence domain. There are conflicting reports in
the literature on the impact of these factors.17,32 The
similarity of QOL domain scores for type-2 patients
and the general population group in two domains is
an indication of the impact of disease severity and,
coupled with the nonsignificant impact of duration
of illness, the clinical implication is that rigorous
attempts to minimize disease severity in the long
term can hope to make diabetes a hidden disease
with sustained subjective QOL.17,33

For the fourth hypothesis, we found that there
was satisfactory concordance between the patients
and family caregivers in 20 items and high correla-
tion between the domain scores of the patients and
caregivers’ impressions, all of which are indications
of the reliability of the patients’ ratings. This level of
concordance is far higher than that reported for psy-
chiatric patients,20,34 thus underscoring the impact of
insight, cognitive impairment and disease severity
on carer–patient concordance of ratings.20

However, the usefulness of assessing caregiver
impression on patient’s QOL is that it helps to assess
caregiver’s understanding of the patient’s general
well-being, the impact of family conflicts or dynam-
ics on caregiver’s appraisal and the impact of caregiv-
er’s appraisal on the patient’s QOL.8,14,17,20,21 It was,
therefore, interesting that for our subjects, caregivers
of type-2 patients had a higher impression of the
patients; patients’ spouse/offspring had a higher
impression of them, compared with patients’ siblings;
and of the other factors investigated, only patients’
age was consistently significantly correlated with
caregivers’ impressions. This is in line with our ordi-
nary understanding of family dynamics, whereby the
patient’s spouse and children are expected to show
more tolerance and commitment to care than one’s
siblings. The clinical implication is that clinicians,
even in developing countries where extended family
support is the norm, may not take for granted the pos-
itive appreciation of patients by relatives beyond one’s
own nuclear family.35 The finding that, judging by
Kappa agreements, patient–caregiver concordance
was higher for type 1 is probably related to the fact
that they were more likely to be cared for by their par-
ents (who naturally should be more in tune with their
children’s feelings). However, we acknowledge the
possibility that the caregiver’s appraisal is affected by
the patient’s view of QOL. In order to avoid this inter-
action, we ensured that the caregiver and the patient
made their ratings independently. 

Our most interesting finding was that, within the
confines of our theoretical framework, the only sig-
nificant predictor of patients’ QOL was the care-
givers’ impression of the patients’ QOL.20,21 This is in
line with reports from “expressed emotions”
research19 and studies of the families of adolescents
with diabetes mellitus.8,14,17 The clinical implication
is that the impact of the attitude of family caregivers
on clinical outcome is important, and clinicians need
to pay particular attention to the education and sup-
port of family caregivers. 

CONCLUSION
In our patients with family supports, the factors

associated with good QOL were: having type-2 dia-
betes, being older, being in better occupational and
marital circumstances, having no additional medical
problems, having normal sexual desire, living with own
nuclear family or parents, and—most importantly—
family positive appraisal of the patient. Patients that are
negative on these issues are vulnerable and require
focused clinical attention. In the clinical setting, many
of these issues are amenable to psychosocial therapies
to enhance quality of care.5 It makes for therapeutic
optimism that type-2 patients in stable condition had
relatively good subjective QOL and that QOL was not
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diminished by duration of illness. Education and sup-
port of family caregivers in the clinical setting is impor-
tant, as it has the potential to enhance outcome. The
patients’ realistic appraisal of their QOL implies that
they will benefit from and appreciate efforts by health
planners to improve their quality of care.
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