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Introduction

Diabetes mellitus (DM) is one of the most prevalent chronic non-communicable diseases
worldwide and a major contributor to premature mortality, disability, and healthcare expenditure [1].
An estimated 588.7 million adults aged 20-79 years were living with diabetes in 2024, with the number
projected to increase to 643 million by 2030 and 783 million by 2045 [2]. More recent estimates suggest
that the global diabetes burden continues to rise, particularly in low- and middle-income countries,
where healthcare systems often face substantial resource constraints.

Type 2 diabetes mellitus (T2DM) accounts for approximately 90-95% of all diabetes cases and
remains the predominant form of the disease globally [3]. In sub-Saharan Africa, the diabetes burden
is increasing at one of the fastest rates worldwide. Nigeria, the most populous country in Africa, has
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experienced a marked increase in diabetes prevalence, rising from 2.2% in the 1992 National Non-
Communicable Disease Survey [4] to 5.77% among adults aged 20-69 years, with a prevalence of 9.8%
reported in the South-South geopolitical zone [5].

Quality of life (QoL) has emerged as a critical outcome in diabetes care because the disease
imposes lifelong demands that affect multiple dimensions of daily living. It is defined as an individual's
perception of their position in life within the context of their culture and value systems and in relation
to their goals, expectations, standards, and concerns [6]. This multidimensional construct encompasses
physical health, psychological well-being, social relationships, functional status, and environmental
influences. Studies indicate that approximately 40-60% of individuals with T2DM report impaired
HRQoL [7-8].

The increasing emphasis on patient-reported outcomes has stimulated the development of
numerous QoL instruments. Generic instruments such as the WHOQOL-BREF enable comparisons
across populations and disease groups [9-10]. However, generic measures may lack sensitivity to issues
uniquely experienced by individuals with diabetes. Consequently, diabetes-specific instruments have
been developed, including the Audit of Diabetes-Dependent Quality of Life (ADDQoL) [11].

The ADDQoL is one of the most extensively used measures of diabetes-specific QoL. The 19-
item version (ADDQoL-19) evaluates the perceived impact of diabetes across important life domains
while simultaneously incorporating the importance individuals attach to each domain. It has been
translated and validated in numerous populations and is increasingly employed in clinical research,
epidemiological studies, and healthcare evaluation [12-13].

Despite its widespread use, psychometric evidence supporting the application of the ADDQoL-
19 cannot be assumed to generalize across cultures and populations. Measurement instruments are
influenced by language, cultural norms, healthcare experiences, educational attainment, and contextual
interpretations of health and well-being. Contemporary psychometric standards recommend rigorous
evaluation of reliability, validity, and dimensionality to ensure that patient-reported outcome measures
function as intended. Recent psychometric literature further emphasizes the importance of
measurement invariance, cross-cultural adaptation, and structural validity when evaluating patient-
reported outcome measures for use in diverse populations [14].

Establishing the reliability, validity, and factor structure of the instrument among adults with
T2DM in Eket, Nigeria, will provide evidence regarding its suitability for assessing diabetes-dependent
quality of life in this population. We undertook to evaluate the psychometric properties of the 19-item
Audit of Diabetes-Dependent Quality of Life Questionnaire (ADDQoL-19) among adults with
uncontrolled T2DM in Eket, Nigeria, by examining its reliability, construct validity, and underlying
factor structure.

Methodology

Study Setting

The study protocol was approved by the Health Research Ethics Committee of the Akwa Ibom
State Ministry of Health with assigned number AKHREC/15/08/25/346. Patients were recruited from
two secondary and two primary healthcare facilities located in Eket, Akwa Ibom State, South-South
geopolitical zone of Nigeria.

Study Population

Patients attending the outpatient clinics of the healthcare facilities were administered the
ADDQoL-19 questionnaire from February to September, 2025 if they met the inclusion criteria: had a
confirmed diagnosis of T2DM, not less than 18 years, glycosylated haemoglobin of 6.5% and above, and
on a stable antidiabetic therapy for at least 3 months. T2DM patients who had severe diabetes
complications, cognitive impairment or psychiatric illness affecting participation, and were pregnant
or breast-feeding were excluded from the study. A total of 153 patients were purposively recruited for
the study and a self-administration method was used in administering the questionnaire to each
patient. Patients who required assistance received standardized clarifications from trained research
assistants using a predefined clarification guide. Clarifications explained item wordings and response
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options without involving interpretation of questions or direction of patient responses. Verbal consent
to fill the ADDQoL-19 questionnaire was obtained from each patient and socio-demographic data were
also collected in addition to the ADDQoL-19 responses.

The Study Instrument

The study instrument used was the Audit of Diabetes Dependent Quality of Life, 19 item
version (ADDQoL-19) questionnaire [11, 15]. ADDQoL-19 is a diabetes-specific instrument used for
evaluating QoL in both TIDM and T2DM, which has been linguistically validated in many countries
including China [16], Malaysia [17], Norway [18], Singapore [15], Lithuania [12] and Portugal [13].

The ADDQoL-19 questionnaire comprises two overview items alongside 19 domains. The two
overview items determine the general quality of life (General QoL) and diabetes-dependent quality of
life (Diabetes-dependent QoL). The General QoL overview item measures participants’ current
perception of their overall QoL on a scale ranging from +3 (excellent) to -3 (extremely poor). Conversely,
the Diabetes-dependent QoL item asks participants to indicate how their QoL would differ if they did
not have DM, using a scale from -3 (very much better) to +1 (worse).

Each of 19 domains is divided into two components. In part (a), participants assess the impact
of diabetes on the specific life domain using a scale from -3 (maximum negative impact) to +1 (positive
impact). In part (b), they rate the importance of each domain on a scale from 3 (very important) to 0
(not at all important). The impact score is then multiplied by the corresponding importance rating to
determine the weighted impact score for the domain, with possible values ranging from -9 to +3.

To obtain the Average Weighted Impact (AWI) score for each participant, the weighted impact
scores across applicable domains are summed up and divided by the number of applicable domains.
Certain domains such as working life, holidays, family life, close personal relationships, and sex life,
allow a “not applicable” (N/A) response. Such responses are excluded from participants’ scoring during
analysis. Where one or both components of a domain are missing, a weighted impact score may still be
computed; however, the AWI is only calculated when not more than 6 responses are missing. The
general structure of ADDQOL-19 questionnaire is presented in Table 1.

The ADDQoL was used with consent and license from the author, Prof Clare Bradley [11]
(Health Psychology Research Ltd, 188 High Street, Egham, Surrey, TW20 9ED, U.K.), marked with the
number CB1473. The time needed for the completion of the questionnaire is about 20 to 30 minutes.

Data Analysis

Collected data were analysed using the IBM SPSS Statistics [19]. Principal Components
Analysis (PCA) was carried out with Varimax rotation. An unforced solution was initially done to see
how many components appear and the nature of the components. Then, a forced one-factor solution
was performed to see if all domains load on a single factor. Linearity between all domains was
evaluated using a correlation matrix and sampling adequacy was evaluated using Kaiser-Meyer-Olkin
(KMO) measure of sampling adequacy for the overall data set, the KMO measure for each individual
variable and Bartlett’s test of sphericity. A domain was considered to load highly on any component if
it had a factor loading of above 0.4.

Reliability analysis was performed using Cronbach’s alpha («) coefficient of internal consistency
reliability. This was performed to determine if each domain contributed to the scale in the same manner.
Cronbach’s alpha coefficient of more than 0.90 was considered excellent, between 0.80 to 0.89, good, 0.70
to 0.79, acceptable, 0.6 to 0.69, questionable, 0.5 to 0.59, poor and less than 0.59, unacceptable.

American Journal of Biomedicine and Pharmacy | 76




Adigom D. O. et. al. /Biojournal Vol 3 (6), Jun

Table 1. General structure of ADDQoL-19 Questionnaire.

Category Variables Question number
Overview items General present quality of life I
Diabetes-dependent quality of life II
Diabetes specific questions Impact of diabetes on a particular life domain A
Importance of life domain B
Life domains Leisure 1
Work* 2
Journeys 3
Holiday* 4
Physicality 5
Family life* 6
Friendships and social life 7
Close personal relationship* 8
Sex life* 9
Physical appearance 10
Self-confidence 11
Motivation 12
People's reactions 13
Feelings about the future 14
Financial situation 15
Living conditions 16
Dependence on others 17
Freedom to eat 18
Freedom to drink 19

*has a "not applicable" (N/A) option

Results

The participants’ ages ranged from 24 to 80 years, with a mean age of 50 + 15 years. The mean
HBAIlclevel was 7.9% + 1.5%, and females constituted 62.7% of the study participants. The distribution
of participants’ socio-demographic and clinical characteristics across study groups is presented in Table
2.

The highest unweighted negative impact was recorded against “freedom to eat” (-1.75 + 0.87)
while the least unweighted negative impact was on “friendship and social life” (-0.78 + 0.92). Similarly,
the participants attributed highest level of importance on “family life” (2.71+0.66) and the least level of
importance to “journeys” (1.77 + 0.94). The weighted impact (WI) scores show that “financial situation”
and “dependence on others” were the greatest and the least impacted domains respectively (-4.35+2.67
and -1.82 + 2.05 respectively). The mean baseline AWI was -2.9 + 1.3 (Table 3).

For the assessment of scale structure and reliability, 62 cases were excluded, leaving 91 out of
153 cases for analysis after removing responses marked as not applicable (N/A). The calculated
Cronbach’s alpha (o) coefficient was 0.857. When each of the 19 domains was individually removed, the
Cronbach’s alpha values ranged from 0.840 (upon removal of the “physicality domain”) to 0.862 (when
the “feelings about the future” domain was excluded), as shown in Table 4.

An exploratory factor analysis conducted without a predetermined structure using Varimax
orthogonal rotation identified five components with eigenvalues exceeding 1. Examination of the
correlation matrix showed that each domain had at least one correlation coefficient above 0.3. The
overall KMO measure of sampling adequacy was 0.829, with all individual KMO values exceeding 0.7.
Additionally, Bartlett’s test of sphericity was statistically significant (p < .001). Five domains loaded
highly on component 1, six domains loaded highly on component 2, two domains loaded highly on
component 3, two domains loaded highly on component 4 and four domains loaded highly on
component 5 (with factor loadings > 0.40). A five-factor solution explained 60.9% of variance (14.9%,
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14.8%, 10.9%, 10.2% and 10.1% respectively). Details of the factor loadings for the unforced solution are
presented in Supplementary Table S1.

Using a forced one-factor solution, 16 domains demonstrated strong loadings on a single factor,
with loading coefficients exceeding 0.40 (ranging from 0.457 to 0.698). The extracted component had an
eigenvalue of 5.792 and accounted for 30.48% of the total variance. The domains “feelings about the
future” (0.351), “holidays” (0.328), and “reactions of other people” (0.327) showed weaker loadings on
the factor (Table 5). Irrespective of this, removing these domains resulted in only slight improvements
in internal consistency, with Cronbach’s alpha increasing from 0.857 to 0.858 and 0.862 following the
removal of “reactions of other people” and “feelings about the future” respectively. As a result, all
domains were retained and included in the single AWI scale, in line with the original English version
of the ADDQoL-19.

Table 2. The Distributions of the Socio-Demographic and Clinical Characteristics of Patients

(n=153).

Mean (SD) p value
HbA1c (%) 7.9 (1.5) 0.372
Weight (Kg) 60.8 (12.3) 0.546
BMI (Kg/m2) 23.83 (5.74) 0.939

n (percent)
Gender 0.839
Male 57 (37.3)
Female 96 (62.7)
Age (years) 0.407
18 -40 50 (32.7)
41 -60 69 (45.1)
>60 34 (22.2)
Marital status 0.155
Single 9(5.9)
Married 107 (69.9)
Separated 3(2.0)
Widowed 31(20.3)
Divorced 3(2.0)
Education level 0.205
None 8(5.2)
Primary 56 (36.6)
Secondary 69 (45.1)
Tertiary 18 (11.8)
Vocational/Technical 2(1.3)
Facility recruited 0.021
Primary facility 60 (39.2)
Secondary facility 93 (60.8)

Table 3. Distributions of Responses for Impact and Importance Ratings and Weighted Impact

Scores.
Domain Number N/A Mean (SD)
Impact Importance = Weighted impact

Leisure -1.02 (0.95) 2.12(0.79) -2.33 (2.39)
Work 17 -1.39 (0.93) 2.60 (0.68) -3.72 (2.67)
Journeys -0.97 (1.00) 1.77 (0.94) -2.02 (2.34)
Holidays 32 -1.17 (0.82) 1.93 (0.78) -2.44 (1.97)
Physicality -1.29 (1.00) 2.27 (0.78) -3.08 (2.77)
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Family life 1
Friendship and social life
Personal relationship 23
Sex life 26

Physical appearance

Self confidence
Motivation

Reactions of other people
Feelings about the future
Financial situation
Living conditions
Dependence on others
Freedom to eat

Freedom to drink

097 (1.05)  2.71(0.66)  -2.84 (3.05)
-0.78(0.92)  2.10(0.84)  -1.84(2.38)
0.95(0.90)  243(0.69)  -2.30 (2.22)
158(1.00)  257(0.62)  -4.13(2.99)
-143(1.00)  2.33(057)  -3.43 (2.67)
-1.10(0.94)  2.17(0.68)  -2.52(2.45)
0.96(0.90)  2.10(0.64)  -2.20 (2.21)
-1.02 (0.82) 1.87(0.71)  -1.97 (1.76)
145(0.97)  2.31(074)  -3.49 (2.62)
-1.63(0.94)  2.63(050)  -4.35 (2.67)
-159(093)  257(058)  -4.18 (2.59)
-0.89 (0.89) 1.80(0.79)  -1.82(2.05)
1.75(0.87)  2.34(0.60)  -4.22 (2.59)
-1.31 (0.88) 1.99(0.88)  -2.75(2.27)

N/A = Not Applicable

Table 4. The Cronbach’s Alpha with each of the Domains Deleted.

Domain Corrected Item- Squared Multiple Cronbach's alpha if item
Total Correlation  Correlation deleted (Overall = 0.857)
Leisure 0.539 0.584 0.846
Work 0.572 0.488 0.844
Journeys 0.579 0.532 0.845
Holidays 0.264 0.281 0.856
Physicality 0.659 0.585 0.840
Family life 0.466 0.482 0.850
Friendships and social life  0.487 0.565 0.848
Personal relationship 0.444 0.391 0.850
Sex life 0.490 0.450 0.848
Physical appearance 0.562 0.462 0.845
Self confidence 0.512 0.550 0.847
Motivation 0.338 0.477 0.854
Reactions of other people  0.198 0.344 0.858
Feelings about the future ~ 0.165 0.362 0.862
Financial situation 0.446 0.411 0.850
Living conditions 0.430 0.465 0.851
Dependence on others 0.460 0.407 0.850
Freedom to eat 0.481 0.551 0.848
Freedom to drink 0.429 0.581 0.851

Table 5. Forced One-Factor Principal Component Analysis of the ADDQoL Domains (n =

153).
ADDQoL Domain Factor Loading Communality (h?)
Physicality 0.698 0.594
Self-confidence 0.663 0.628
Physical appearance 0.656 0.548
Journeys 0.646 0.634
Work 0.637 0.489
Leisure 0.617 0.651
Sex life 0.616 0.562
Friendships and social life 0.601 0.683
Personal relationship 0.566 0.550
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Freedom to eat 0.553 0.682
Family life 0.534 0.663
Motivation 0.525 0.641
Dependence on others 0.524 0.523
Financial situation 0.495 0.672
Living conditions 0.486 0.650
Freedom to drink 0.457 0.796
Feelings about the future 0.351 0.628
Holidays 0.328 0.460
Reactions of other people 0.327 0.511
Discussion

The assessment of the psychometric properties and reliability of the research instrument
showed that the ADDQoL questionnaire demonstrated good psychometric properties and was an
appropriate tool for measuring the QoL of the participants. This justified the calculation of the AWI for
each participant using the 19-domain questionnaire. The internal consistency estimates for the
instrument indicated very good results, with the Cronbach’s alpha coefficient of 0.857 similar to the
reported value of 0.85 for the original English version of the ADDQoL developed by Bradley et al.
Similar values of Cronbach’s alpha have been reported in Norway (0.88) [18], Portugal (0.89) [13] and
China (0.81) [20]. Higher Cronbach’s alpha coefficients ranging from 0.93 to 0.945 were reported in
Slovakia [21], Singapore [22], and Malaysia [17].

The value of KMO coefficient was higher than 0.8 and was within the classification of
“meritorious” according to Kaiser [23]. Hence, the sample was adequate for factor analysis. The
statistical significance in Bartlett’s Test of Sphericity (p <0.001) also confirmed that the data was suitable
for factor analysis. The complex structure of domain loadings following an unforced factor analysis
made it difficult to interpret the rotated solution. The five-factor solution may, therefore, not generalize
to other samples.

Exactly 16 domains loaded highly on one factor (> 0.40), following a forced-one-factor PCA.
High loading of 17 domains on one factor has been reported in Portugal [13] and 18 domains loaded
highly on one factor in Poland [24] and Lithuania [12]. When domains that did not load highly on one
factor were deleted from the scale, the Cronbach’s alpha increased slightly. Communalities were
generally acceptable (0.460-0.796), indicating adequate representation of the domains by the retained
component. Overall, the findings support the conceptualization of the instrument as measuring a
predominantly single underlying construct of diabetes-specific QoL. These further confirm the
assumptions of the authors of the ADDQoL questionnaire that all the questions have been formulated
correctly [11]. It is difficult to create sub-scales from the scale when every question carries important
information in the overall scale. Reduction of questions in the questionnaire would lead to a significant
loss of information carried by them.

Generally, diabetes has a negative impact on the QoL of the participants. This study revealed
that people with diabetes had worse General QoL (-0.02) when compared to those in Australia [25],
Norway [17] and Great Britain [26]. A greater negative impact (-1.12) on Diabetes-dependent QoL was
recorded when compared to the study in Australia [25] but was lower when compared to the other
afore-mentioned studies in Norway and Great Britain.

Diabetes had a negative impact on all domains in this study, in addition to the General QoL
and the Diabetes-dependent QoL overview items. The greatest diabetes negative weighted impact was
recorded for “financial situation” followed by “freedom to eat”, “living condition” and “sex life”.
“Financial situation” was also the domain with the greatest negative impact in a study in China [18],
followed by “family life”, “self-confidence” and “freedom to eat”. The top four domains with the
greatest negative weighted impact in Norway were “freedom to eat”, “feelings about the future”,
“freedom to drink” and “work” [18], in Slovenia were “freedom to eat”, “feelings about the future”,
“physicality” and “journeys” [27] and were “feelings about the future”, “family life”, “self-confidence”
and “freedom to eat” in Taiwan [28]. A recurrent domain with negative weighted impact in all studies
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is “freedom to eat”, which is indicative of the influence of dietary restrictions on QoL, given that being
overweight and obese have great associations with T2DM. The least negative weighted impact of
diabetes on QoL was recorded for “dependence on others”, followed by “friendship and social life”
and “reactions of other people”. Although the greatest negative unweighted impact of diabetes was on
“freedom to eat”, the domain with the highest importance score was “family life”. This is similar to the
results in studies conducted in Singapore [29], Slovakia [21] and Greece [30].

The differences observed in the domains with the greatest and lowest impact of diabetes on
QoL recorded across different studies could be as a result of different socio-demographic characteristics
of the participants such as cultural diversity, economic factors and accessibility to quality healthcare
delivery system.

The domain with the most N/A response was “holidays”, followed by “sex life”. This could be
explained. Participants were drawn from a population of people whose means of livelihood were
largely medium and small businesses, subsistent farming and fishing. Hence, the participants have
busy lifestyles and hardly embark on holiday trips. Similarly, a reasonable number of participants,
especially the older participants were not comfortable discussing their sex lives.

Limitations

This study has a number of limitations. First, participants were recruited from a single
community and were limited to adults with uncontrolled T2DM, which may restrict the generalizability
of the findings to other diabetic populations. Second, the cross-sectional design precluded assessment
of responsiveness and longitudinal stability of the ADDQoL. Third, the questionnaire was self-
administered and data was subject to recall and social desirability biases.

Conclusion

This study shows that the ADDQoL-19 questionnaire maintained its original psychometric
properties and achieved adequate reliability and validity. The instrument is therefore suitable in
determining QoL among patients with uncontrolled T2DM in the study population.
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