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Summary. Background: Diabetes mellitus, including type 1 is a global public health problem among the young 
persons. While public health campaign and screening program is a potential strategy, but communication 
skills, knowledge and opinion of the healthcare personnel are indicated as variables that can impact patient’s 
education, which will lead to better outcome of care. Thus, in designing or planning a program for public 
health, workforce development considers opinion and behavioural change wheel of prospective personnel. 
Objective: The purpose of this preliminary study was to evaluate if a university academic department has the 
behavioural change wheel to function as workforce infrastructure for an envisioned program. Method: Survey 
of knowledge, attitude and practice (KAP) of a university community regarding diabetes type 1 was per-
formed. The KAP were translated into behavioural change wheel comprising capacity, motivation and oppor-
tunity (CMO). Results: There are baseline indications of the behavioural change wheel potential of the public 
health department to run a T1D screening program. The number of participants who knew someone with 
T1D was significantly higher than the subgroup with no such knowledge (p<0.0004) and this improved when 
age factor is considered (p<0.00005). Conclusion: While the public health department of a university com-
munity has the behavioural change wheel or CMO to develop a workforce infrastructure for T1D screening 
program, the experience that comes with age of lecturers will be an important factor to enable such program 
to succeed.  (www.actabiomedica.it)
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O r i g i n a l  a r t i c l e

Introduction

Type 1 diabetes (T1D) is as a result of e.g. au-
toimmune-mediated destruction of beta cells or idi-
opathic destruction or failure of beta cells to produce 
insulin (1). That is, assuming it is not caused by viral 
infections, chronic alcohol, or chemicals such as al-
loxan and streptozotocin. T1D accounts for 5-10% of 
cases of diabetes worldwide, and it is the most com-
mon type of diabetes in children and adolescents, al-
though type 2 diabetes is now increasingly diagnosed 

in youth (2, 3). The increasing incidence of T1D is 
marked in young children (4, 5). The incidence rate 
decreases after puberty, and attains stability in 15-29 
year olds (3-6); though data from Europe showed that 
incident rates of T1D peaked in the age group (0-9 
years) (7). Data from sub-Saharan Africa indicates in-
cidence of T1D less than 0.002% (8), but there is no 
indication of peak age. 

Persons with prediabetes are at risk of developing 
CVD in addition to developing diabetes (9-11) and it 
is also reported that CVD risk is higher in prediabe-
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tes, perhaps due to an ongoing, yet unmanaged ‘meta-
bolic syndrome’ (12, 13); when compared to diabetes 
individuals. Hence, there is need to improve detection 
of prediabetes, in order to initiate early intervention 
against macrovascular complications (14, 15).

One of the strategies of improving detection is to 
avail prediabetes screening for early identification and 
intervention of the disease. However, it is acknowl-
edged that undiagnosed diabetes remains prevalent 
probably because the effectiveness and efficiency of 
screening are low, especially in testing people from 
the low socioeconomic status (16). While the need for 
public health screening is valid, there is also the need 
to improve the efficiency of screening programs and/or 
explore new strategies. Yet, there is lack of measure of 
knowledge regarding how different variables relate to 
outcomes. For instance, communication skills, knowl-
edge and opinion of the healthcare personnel are indi-
cated as variables that can impact patient’s education, 
which lead to better outcome (17). 

Screening of diseases is used in management of 
health and leads to favourable prognosis, if treatment 
is initiated prior to severe clinical manifestation (18). 
Case finding, counselling, screening, surveillance and 
testing are public health paradigms and six basic char-
acteristics that constitute principles of public health 
screening are: goals, knowledge of the disease, cost, ac-
ceptability of the procedure, sensitivity and specificity 
of the method and post-screening plan (19, 20). That is, 
the public healthcare personnel performing the screen-
ing need to have knowledge of the disease as well as an 
opinion regarding goal of the exercise among others.

Behavioural change wheel is guide for designing 
intervention programs, and it is predicated on capacity, 
motivation and opportunity (CMO) (21). Apparently, 
the importance of behavioural change wheel in suc-
cessful implementation of a screening program is not 
arguable (21), but it is unknown if an academic public 
health department has the necessary CMO. 

T1D is a growing public health concern in de-
veloping countries, as it has been for a long time in 
most developed countries (8). This is because in de-
veloping countries infectious diseases seems relatively 
under control and non-communicable diseases (NCD) 
are now accounting for more deaths (22). T1D is a si-
lent killer, with many victims becoming aware of the 

disease when the disease manifests symptoms and 
complications (23). There is poor awareness about the 
extent of the problem among the public and people 
are not sufficiently aware of interventions for prevent-
ing the disease and managing complications’ outcomes 
(24). It has been acknowledged that “the true burden 
of this disease is not known, but a difference in the 
pattern and outcome of T1DM in the sub-Saharan 
Africa compared to the western World seems to be 
present. Moreover, much of the data is not popula-
tion-based and is of limited value for making gener-
alizations about diabetes in children of Sub-Saharan 
Africa” (25). There is also sparse literature on the pub-
lic health screening of NCDs including T1D in most 
Nigerian rural communities (26), which means dearth 
of information vital for the development of a screening 
program for control and prevention of the disease.

Thus, T1D and its complications remain a chal-
lenge (27) and a way to tackle this problem is assess-
ment of grass-root knowledge of the disease to allow 
introduction of effective intervention and education 
programs. Increased awareness of the disorder had 
been recommended (28), therefore, there is need to 
assess the extent to which the advice has been imple-
mented; especially in an academic setting since in the 
African context academics are respected and therefore 
can educate communities.

Objective

The purpose of the study was to investigate the 
knowledge, attitude and practice (KAP) as well as the 
behavioural change wheel in an academic institution. 
This is for the prospect of developing public health 
educational program on T1D in the low-mid income 
communities served by Novena University and Catho-
lic Hospital Abbi.

Methods

Study design and setting

This study was part of the prediabetes and cardio-
vascular complications study (PACCS), international 
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research collaboration with the department of Public 
and Community Health of Novena University (29). 
The study was designed to be a descriptive survey as 

defined in health research methodology (30). It fol-
lowed purposive sampling procedure in a question-
naire-based survey that includes a quasi filter (Fig. 1).

Figure 1. Questionnaire used in survey
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Based on the university population of about 3500, 
N=134 was initially determined as the appropriate 
minimum number of participants on two basis. Firstly, 
sample size calculation was determined to be 100, as-
suming 10% margin of error. Secondly, it was also de-
termined to be 134, assuming 5% margin of error, 95% 
confidence interval and 90% response rate, (31). Ran-
dom sampling was used to select participants one hun-
dred and forty-eight (N=148) participants took part.

Exclusion and inclusion criteria

Only consenting staff and students in the Uni-
versity were included and participants consented by 
completing the questionnaire after being given ade-
quate information concerning the purpose of the study 
during a public lecture on diabetes and cardiovascular 
disease complications. Individuals who attended the 
public lecture, but declined to accept/complete the 
questionnaire were excluded.

Method of Data Analysis

Data generated from the questionnaire were ana-
lysed using MicroSoft Excel Data Analysis ToolPak 
2010. All responses were given numerical values of 1 
for [yes], 2 for [no] and 3 [don’t know]. Paired t-test 
analyses were performed twice. First was the paired 

t-test to compare the [yes] and [no] groups of those 
who know somebody suffering T1D. Given that sam-
ple sizes were unequal, values for responses to each 
question were initially calculated as a percentage for 
either group to avoid bias. This analysis was performed 
to determine KAP that may be translated into behav-
ioural change wheel vis-à-vis CMO necessary for pub-
lic health screening of T1D (Table 1). Second paired 
t-test analysis was to compare age differences, whether 
older subgroup representing is more knowledgeable 
and of better attitude, which can be translated into 
greater capacity and motivation, respectively. 

Assumption

In this study, it has been assumed that knowledge 
is capacity for effective action. Attitude is a reflection 
of self-motivation and practice embodied by demon-
stration of experience reflects past opportunity.

Results

In the context of population-based study, analy-
sis was performed to determine potential differences 
between genders. No statistical significant difference 
was found in the KAP of males versus females of the 
studied population (p=0.71). Of the participants it was 
observed that:

Table 1. KAP matching with behavioural change wheel towards T1D screening

	 Questions	 KAP component	 CMO to practice†

1	 Have you performed your own test for DM?	 Attitude	 Motivation

5	 Have you been diagnosed or investigated for DM?	
Knowledge & practice

 	 Capacity, Motivation & Opportunity

14	 Member of family diagnosed or investigated for DM?		  Capacity, opportunity

23	 Know someone suffering T1DM?	
Knowledge

	 Motivation & Opportunity

25	 Do you know signs & symptoms of T1DM?		  Capacity

28	 Do you have regular health check up?	 Practice 	 Opportunity

CMO: capacity, motivation & opportunity for behavioural change
KAP: knowledge, attitude & practice
†Practice: public health screening of T1D 
Assumption: In this study, it has been assumed that
• Knowledge is capacity for effective action
• Attitude is a reflection of self-motivation
• Practice embodied by demonstration of experience reflects past opportunity 
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• �47% had performed own test for blood sugar
• �6% had been diagnosed or investigated for dia-

betes mellitus
• �24% have a family member who has been diag-

nosed or investigated for diabetes mellitus
• �14% knew someone suffering T1D
• �44% knew about T1D
• �29% have medical regular check up

Discussion 

While there has been enormous improvement 
in the knowledge, epidemiology and management of 
T1D in developed countries, there has been little or 
no improvement in sub-Saharan Africa (25, 32). The 

prevalence of T1D is not clearly established, but there 
are sketchy reports from various endocrine centres in 
Nigeria (33). Thus, T1D and its complications remain 
a challenge (27) and a way to tackle this problem is 
assessment of grass-root knowledge of the disease to 
allow introduction of effective intervention and educa-
tion programs.

This report indicates that more respondents in the 
younger subgroup remember carrying out their blood 
sugar test, but the reverse is the case on other ques-
tions. In particular, the younger age group (represented 
by 1st quartile), did not know someone suffering diabe-
tes type 1 or type 2 as shown in Figure 1. This obser-
vation may be attributed to the fact that participants 
that fell into the 1st quartile are young who are gener-
ally in good health; considering that the prevalence of 

Table 2. % of subgroups that responded ‘yes’ to the various questions (N=148)

	 Yes: Knows somebody	 No: Knows nobody	 4th Quartile	 1st Quartile

1	 65	 46	 48	 61
2	 30	 17	 26	 9
3	 35	 13	 26	 0
4	 *	 *	 *	 *
5	 10	 3.8	 13	 0
6	 40	 10	 48	 0
7	 5	 1	 4	 0
8	 0	 0	 0	 0
9	 5	 2.9	 9	 0
10	 0	 2.9	 9	 0
11	 0	 1.9	 9	 0
12	 0	 1	 0	 4
13	 *	 *	 *	 *
14	 45	 19	 22	 13
15	 65	 23	 39	 9
16	 5	 2.9	 4	 4
17	 5	 1.9	 9	 0
18	 5	 5.7	 17	 0
19	 0	 3.8	 9	 0
20	 5	 1	 4	 0
21	 10	 6.7	 13	 4
22	 *	 *	 *	 *
23	 Independent variable
24	 11	 4.5	 26	 0
25	 75	 40	 78	 26
26	 70	 26	 57	 13
27	 70	 28	 61	 13
28	 45	 29	 35	 22
Mean	 24	 12	 23	 7.1
P value	 <0.0004	 <0.00001

*Quasi questions – excluded in analysis
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DM goes up with age. However, the observation also 
indicates that those who knew someone suffering dia-
betes type 1 were older participants. The implication is 
possibly that while the young who are predominantly 
students may have little knowledge, there has been no 
opportunity as well as lack of capacity and motivation 

for these students to carry out public health education 
on T1D. Literature has indicated that counselling is 
one of five paradigms and knowledge (of the disease) is 
one of the six basic principles of public health screen-
ing (19, 20). Therefore, it is inferred that students lack 
capacity to independently counsel a T1D client, or 

Figure 2. Outcome of analysis of ‘Yes’ vs. ‘No’ knowledge of anybody suffering T1D (N=136)
P<0.00005 – statistical significant difference increases when age is considered

Figure 3. Outcome of analysis of 1st & 4th quartile age groups (N=92). 
Statistically significant: p < 0.000001
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motivation to drive screening for early identification 
of the disease.

On the other hand, the older subgroup (repre-
sented by 4th quartile) is more knowledgeable about 
T1D. This study was done in a university community 
and it is possible that the older group are e.g. aca-
demics thus more educated. For instance, in the older 
group, 78% knew the signs and symptoms of diabetes, 
57% had knowledge of heart disease and 61% knew 
about obesity. Therefore, there is sufficient capacity in 
the university to develop and implement the program 
for T1D screening.

When reviewing the study cohort in the context 
of university population-base, it was observed that 
47% had performed own test for blood sugar, which 
is a good indication of attitude that may translate into 
motivation; 24% had a family member who has been 
diagnosed or investigated for diabetes. This indicates 
that a moderate fraction of people with experience 
that may have elicited opportunity – in the terms of 
behavioural change wheel. However, 44% had knowl-
edge of T1D, and this is a good indication of capacity 
to practice. It was observed that 29% of the subjects 
had regular check-up, implying a moderate number 
of people with opportunity. Considering that most of 
the study participants may not be health students/lec-
turers, the foregoing constitute baseline indications of 
the behavioural change wheel potential of the public 
health department to run a T1D screening program. 

Further, Table 2 indicates that the subgroup that 
knew someone suffering T1D was significantly higher 
than the subgroup with no knowledge (p<0.0004), 
while Figure 1 shows an improved higher significance 
when age factor is considered (p<0.00005). Thus, it can 
be inferred that while the university community has 
the behavioural change wheel or CMO to develop and 
implement a T1D screening program, the experience 
that comes with age of e.g. lecturers will be an impor-
tant factor.

Conclusion

Developing a public health screening program 
requires planning based on existing KAP and this in-
cludes development of policy and workforce infrastruc-

ture, amongst others. This study is a preliminary sim-
ple evaluation of whether public health department of 
a university has the behavioural change wheel to con-
stitute the workforce infrastructure for T1D screening 
program. The findings of the study are promising and 
further studies on T1D screening workforce need to 
be carried out as part of the ongoing planning phase.

Acknowledgement

Different aspects of this data have been used by Gambo 
Gana and Magdalene Jeremiah for their unpublished Hons 
dissertation. Gambo reported on ‘overall level of knowledge of 
symptoms of T1DM in gender groups’ while Magdalene was 
on ‘overall level of knowledge of symptoms of diabetes and car-
diovascular disease in gender groups’. Salome Chijioke Enem-
chukwu has supported in doing all the data entry, and is hereby 
acknowledged.

References

1. �American Diabetes Association. Diagnosis and classification 
of diabetes mellitus. Diabetes Care 2010; 33(Suppl. 1): S62-
S9.

2. �Liese AD, D’Agostino RB, Jr., Hamman RF, Kilgo PD, 
Lawrence JM, Liu LL, et al. The burden of diabetes mellitus 
among US youth: prevalence estimates from the SEARCH 
for Diabetes in Youth Study. Pediatrics 2006; 118(4): 1510-8.

3. �Dabelea D, Bell RA, D’Agostino RB, Jr., Imperatore G, Jo-
hansen JM, Linder B, et al. Incidence of diabetes in youth in 
the United States. Jama 2007; 297(24): 2716-24.

4. �DIAMOND Project Group. Incidence and trends of child-
hood Type 1 diabetes worldwide 1990-1999. Diabet Med 
2006; 23(8): 857-66.

5. �Patterson CC, Gyurus E, Rosenbauer J, Cinek O, Neu A, 
Schober E, et al. Trends in childhood type 1 diabetes inci-
dence in Europe during 1989-2008: evidence of non-uni-
formity over time in rates of increase. Diabetologia 2012; 
55(8): 2142-7.

6. �Maahs DM, West NA, Lawrence JM, Mayer-Davis EJ. Epi-
demiology of type 1 diabetes. Endocrinology and metabolism 
clinics of North America 2010; 39(3): 481-97.

7. �Group EAS. Variation and trends in incidence of childhood 
diabetes in Europe. The Lancet 2000; 355(9207): 873-6.

8. �Hall V, Thomsen RW, Henriksen O, Lohse N. Diabetes 
in Sub Saharan Africa 1999-2011: epidemiology and pub-
lic health implications. A systematic review. BMC Public 
Health 2011; 11: 564.

9. �Festa A, Williams K, Hanley AJG, Otvos JD, Goff DC, Wa-
genknecht LE, et al. Pre-diabetes associated with lipid ab-
normalities. Circulation 2005; 111(25): 3465-72.

09-nwose.indd   287 19/10/17   09:38



E.U. Nwose, K.A. Digban, A.E. Anyasodor, et al.288

10. �Shaw JE, Chisholm DJ. Epidemiology and prevention of 
type 2 diabetes and the metabolic syndrome. Med J Aust 
2003; 179(7): 379-83.

11. �Tirosh A, Shai I, Tekes-Manova D, Israeli E, Pereg D, Sho-
chat T, et al. Normal fasting plasma glucose levels and type 
2 diabetes in young men. New Engl J Med 2005; 353(14): 
1454-62.

12. �Agwuna PM. 12m Nigerians suffering from diabetes. Daily 
Sun. Nigeriaworld.com; 18th Apr, 2006.

13. �Williams DE, Cadwell BL, Cheng YJ, Cowie CC, Gregg 
EW, Geiss LS, et al. Prevalence of impaired fasting glucose 
and its relationship with cardiovascular disease risk factors 
in US adolescents, 1999-2000. Pediatrics 2005; 116(5): 
1122-6.

14. �Eyre H, Kahn R, Robertson RM. Preventing cancer, car-
diovascular disease, and diabetes: A common agenda for 
the American Cancer Society, the American Diabetes As-
sociation, and the American Heart Association. Circulation 
2004; 109(25): 3244-55.

15. �Beaser RS, Blonde L, Weissman PN 2005; Pageshttp://
www.medscape.com/viewprogram/4685_pnt on 6 Decem-
ber 1930.

16. �Wilson SE, Rosella LC, Lipscombe LL, Manuel DG. The 
effectiveness and efficiency of diabetes screening in Ontar-
io, Canada: a population-based cohort study. BMC Public 
Health 2010; 10: 506.

17. �Wysocki T, Lochrie A, Antal H, Buckloh LM. Youth and 
parent knowledge and communication about major compli-
cations of type 1 diabetes: associations with diabetes out-
comes. Diabetes Care 2011; 34(8): 1701-5.

18. �Miller AB, Goel V. Screening. In: Detels R, McEwen J, 
Bealehole R, Tanaka H, eds. Oxford Textbook of Public 
Health. UK: Oxford University Press; 2002: 1822-35.

19. �Institute of Medicine Committee on Perinatal Transmis-
sion of HIV, National Research Council, Institute of Medi-
cine Board on Children Youth Families. Section 2. Public 
Health Screening Programs. In: Stoto MA, Almario DA, 
McCormick MC, eds. Reducing the Odds: Preventing Peri-
natal Transmission of HIV In The United States. Washing-
ton (DC): National Academies Press (US); 1999.

20. �Peckham CS, Dezateux C. Issues underlying the evaluation 
of screening programmes. Br Med Bull 1998; 54(4): 767-78.

21. �Michie S, van Stralen MM, West R. The behaviour change 
wheel: A new method for characterising and designing be-
haviour change interventions. Implementation Science: IS. 
2011; 6: 42. doi: 10.1186/748-5908-6-42.

22. �Islam SM, Purnat TD, Phuong NT, Mwingira U, Schacht 

K, Froschl G. Non-communicable diseases (NCDs) in 
developing countries: a symposium report. Global Health 
2014; 10: 81.

23. �Wee HL, Ho HK, Li SC. Public awareness of diabetes mel-
litus in Singapore. Singapore Med J 2002; 43(3): 128-34.

24. �Park K. Park’s Textbook of Preventive and Social Medicine. 
21 ed. India: M/S Banarsidas Bhanot Publishers; 2011.

25. �Majaliwa ES, Elusiyan BE, Adesiyun OO, Laigong P, Ad-
eniran AK, Kandi CM, et al. Type 1 diabetes mellitus in the 
African population: epidemiology and management chal-
lenges. Acta Biomed 2008; 79(3): 255-9.

26. �Oguoma VM, Nwose EU, Richards RS. Prevalence of 
cardio-metabolic syndrome in Nigeria: a systematic review. 
Public Health 2015; 129(5): 413-23.

27. �Osei K, Schuster DP, Amoah AG, Owusu SK. Diabetes in 
Africa. Pathogenesis of type 1 and type 2 diabetes mellitus 
in sub-Saharan Africa: implications for transitional popula-
tions. J Cardiovasc Risk 2003; 10(2): 85-96.

28. �Ugege O, Ibitoye P, Jiya N. Childhood diabetes mellitus 
in sokoto, north-western Nigeria: A ten year review; 2013.

29. �Nwose EU, Richards RS, Digban K, Bwititi PT, Ennis G, 
Yee KC, et al. Cardiovascular risk assessment in prediabetes 
and undiagnosed diabetes mellitus study: International col-
laboration research overview. North Am J Med Sci 2013; 
5(11): 625-30.

30. �World Health Organization. Health Research Methodol-
ogy: A Guide for Training in Research Methods. World 
Health Organization Regional Office for the Western Pa-
cific. Manila; 2001: 11-42.

31. �Raosoft Inc 2004; Pages http://www.raosoft.com/sample-
size.html on 6th June 2016.

32. �Fredrick F, Sawe H, Muze K, Mally D, Majaliwa E. A sev-
en weeks old baby with diabetic ketoacidosis: a case report. 
Clin Case Rep 2016; 4(2): 147-50.

33. �Ogbera AO, Ekpebegh C. Diabetes mellitus in Nigeria: The 
past, present and future. World J Diabetes 2014; 5(6): 905-
11.

Received: 6 October 2016
Accepted: 15 December 2016
Correspondence:
Dr Uba Nwose
School of Community Health, Charles Sturt University
Leeds Parade, Orange, NSW 2800 Australia
Tel. +612 63657282
E-mail: enwose@csu.edu.au 

09-nwose.indd   288 19/10/17   09:38


