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Abstract
Background: Childhood diabetes care imposes a heavy economic burden on the patient’s
family and all those involved in the provision of this care need to be aware of what factors drive
cost.
Methods: Using an interviewer-administered questionnaire data was obtained from eleven
respondents (parents of diabetic children) on their expenditure on items of direct cost such
insulin, syringes, cotton wool, methylated spirit, transportation, consultation, and glucometer
with the test strips. Data was also obtained on income of the household, ability to cope with
payment for medical care and sources of money used for such payment.
Results: The estimated mean monthly direct cost of routine diabetes care was ten thousand nine
hundred and Þfty Naira [(N10,950+4,698); 95% ConÞdence Interval, CI = 8,674-13,726] with
purchase of insulin accounting for 51.1% of this cost. Money spent on purchase of insulin alone
represented 43.7% of the average monthly household income. Eighty percent of the parents
expressed varying degrees of difÞculty coping with payment of direct cost of diabetes care.
Conclusion: Insulin-requiring diabetes imposes a heavy economic burden on the family of the
patient with cost of purchase of insulin contributing the highest proportion among items of
direct cost.
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Introduction
Childhood diabetes mellitus is a chronic non-communicable
disease that requires life long, continuous medical care and
presents a high burden for the individual, the family and
the society.1 The assessment of the Þnancial burden of a
chronic illness involves measuring indices such as direct,
indirect and intangible costs of care respectively. The direct
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cost relates to used resources for insulin, syringes, cotton
wool, methylated spirit, hospitalization, consultations,
transportation, and management of complications. The
direct cost may be further subdivided into routine cost of
diabetes care which includes items such as insulin, home
blood glucose monitoring(test strips), and miscellaneous
items (syringes, cotton wool, methylated spirit) and non-
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routine cost of diabetes care which relates to cost of inpatient treatment, purchase of glucometer, and payment for
services by other physicians and laboratories. The indirect
cost relates to productivity losses due to absenteeism,
disability and premature death due to the illness. The
intangible cost relates to the cost implications of pain,
anxiety, inconvenience and other factors which decrease
quality of life of the patient and his/her relatives.2-4 It has
been documented that health care expenditures for people
with diabetes mellitus is 2 to 3 times higher than for those
who are not affected by diabetes.5 A report from Costa
Rica indicated that people with diabetes mellitus made
1.55 times more medical visits and had 1.98 times more
hospitalizations than people without the disease.6 Diabetes
mellitus represents a considerable burden on resources of the
individual/
his family and the health-care system. However,
it has been recognized that measurement of that cost is
difÞcult.2 The difÞculties of arriving at accurate, or at least,
satisfactory Þnancial cost of care has been documented
by various authors, even in the developed countries.7,8 It
has been pointed out that the price of material rises as
methods of treatment become more sophisticated.9,10 Costof-illness studies is required to evaluate the economic
effects of treatment. All those involved in the care of the
child/
adolescent with diabetes need to be aware of what
factors drive cost. Research on the costs of chronic illness
is important for shaping social policies and services for
the chronically ill.7 Individual countries need their own
diabetes care cost estimates because inaccuracies may
occur when costs are estimated from different countries
with different economic, health and accounting systems.2
In fact, Beran et al11,12 have documented that in none of the
three countries they surveyed was there one single price
for insulin. They emphasized that prices was dependent on
location of purchase, the complexity of the supply chain
and the method by which the medicine was purchased.
The prevalence of diabetes mellitus is increasing in both
developing and developed countries.13-15 In fact, it has
been documented that the paediatric incidence of type 1
diabetes is rising by 3 to 5% each year with a worldwide
estimate that approximately 70,000 children below the age
of 15 years develop type 1 diabetes annually.16 A periodic
cost-of-care survey, therefore, offers an affordable means
of monitoring trends in resources utilization and costs of
supplies and services in caring for patients with diabetes.
Information on cost-of-illness studies should be used to
raise awareness and lobby for allocation of resources.
Although some studies in Nigeria have investigated the
clinical aspects of type 1 diabetes mellitus,17-19 little or no
attention has been paid to the direct cost of diabetes care.
Barcelo et al2 in a study in Latin America and the Caribbean
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concluded that research into the health economics of
diabetes is still insufÞcient and should be prioritized.
The present study, therefore, sought to estimate the direct
cost of diabetes care for children and adolescents presenting
with insulin-requiring diabetes at the University of Benin
Teaching Hospital (UBTH), Benin City, Nigeria.

Methods
The study was conducted at the University of Benin
Teaching Hospital (UBTH) between January to June,
2011. Consent was obtained from the patients and their
parents after explaining the relevant details of the study
to them. Interviewer-administered questionnaire was
used in obtaining information from the patient/parent on
the occupation, level of education and the approximate
income of the parents. During the interview, the parents
were asked to state their income. As expected, some
parents did not have a Þxed monthly income. For those
without a Þxed monthly income, the interviewer tried to
remind the respondent of all income received from various
sources during the recall period under review. In this
circumstance, the amount volunteered by the respondent
as income is expected to be an approximate Þgure. This
sum was noted by the interviewer. Data on items of direct
cost, such as cost of insulin, syringes, methylated spirit,
cotton wool, transportation to and from hospital, laboratory
investigations, glucometer with the test strips, consultation
fees and previous hospitalization were also obtained and
recorded. The cost of the various items was conÞrmed
and recorded from the receipts issued to the patient/
parents. W here receipts were not available, we liaised
with the appropriate departments of the hospital to obtain
the cost. UBTH has a brochure containing the prices of
various items. Aspects of direct cost were assessed and
documented every four weeks during their visits to the
Paediatric endocrine-metabolic clinic. Each of the patients
was provided with an exercise book for entering amount
of money spent on relevant items of direct cost of diabetes
care. Such entries were examined and noted during each
of their visits to the Paediatric endocrine-metabolic clinic.
For the purpose of this study, each patient was followed up
for six months.
Drugs:The total daily dose of insulin was documented
for each patient including the number of insulin syringes
used. This was computed for each month. All the receipts
for purchase of insulin, syringes, methylated spirit and
cotton wool were examined and the amount stated in it
was recorded.
Consultations and hospitalization:The cost of consultation
which included consultation fees during each visit and the
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cost of transportation for the patient and his/her relation was recorded. The hospital bill for previous hospitalization was
obtained from the receipt issued to the parents. W here the receipt for previous hospital bill was not available, it was
obtained from the cash-record book of the relevant hospital ward.
The cost of some of the items related to medical care were veriÞed by visiting recognized and registered pharmacy shops
within Benin City to get the price of such items. In this regard, at least three different registered pharmacy shops were
visited and the average price of each item was determined. Statistical analysis involved calculation of percentages,
means, standard deviations, and 95% conÞdence intervals.

Results
Eleven (27.5%) of 40 patients seen in the paediatric endocrine clinic of the Department of Child Health, University of
Benin Teaching Hospital, Benin City had diabetes mellitus and were the subject of this study.

Table 1: Details of direct cost of diabetes care per patient per month among 11 children and adolescents with insulinrequiring diabetes.
95% CI*

Items of
direct cost

Mean cost
[Nigerian Naira (N)]+

Insulin
Syringes
Consultations
Transportation
Self monitoring of blood glucose (SMBG):
-Test strips
Laboratory investigations
Miscellaneous (methylated spirit, cotton wool)
Total cost

5,600+3,321
2,400+756
350+201
600+202

3,637-7,563
1,953-2,847
231-469
481-719

1,200+856
500+178
300+187
10,950+4,698

694-1,706
395-605
189-411
8,674-13,726

Percent of
Total cost
51.1
21.9
3.2
5.5
11.0
4.6
2.7
100.0

+1 US Dollar = 150 Nigerian Naira (N)
*CI = ConÞdence Interval
Cost of in-patient treatment and purchase of glucometer
were excluded from this table because they were not routine
monthly expenditure.
The estimated mean direct cost of routine diabetes care
was ten thousand nine hundred and Þfty Naira (N10,950)
per patient per month, with insulin accounting for 51.1%
of this direct cost (Table 1). W hen the other miscellaneous
items (syringes, cotton wool, methylated spirit) required
for the administration of the insulin was added to the cost
of insulin therapy, it was N8,300 per patient per month,
representing 75.8% of total direct cost of routine diabetes
care. Money spent on the purchase of insulin represented
43.7% of the average monthly household income but rose to
64.8% when other miscellaneous items required for insulin
administration was added to cost of insulin. As shown in
Figure 1, 50% of the parents spent between 60,000 and
70,000 Naira during the initial hospitalization at the time of
diagnosis of diabetes in their children.
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Fig. 1:Amount in Naira spent during initial in-patient
treatment
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not purchased monthly). The mean hospital bill paid
for in-patient treatment was 65,000+39,400 Naira (95%
ConÞdence Interval, CI = 41,716 - 88,284). The two leading
sources of money for payment of initial hospital admission
bill were friends/relations (40%) and loans (30%). Other
sources were personal savings (20%) and Organisations’
donation (10%). The calculated mean monthly insulin
requirement based on the prescribed dosage was to be
620 Units per patient per month. Only one (9.1%) of the
patients with diabetes was enjoying the National Health
Insurance Scheme (NHIS) which commenced in Nigeria
several years ago.

Discussion
Fig. 2: Parental ability to cope with payment for direct cost
of diabetes care.

Fig. 3: Major sources of money used for paying for direct
cost of diabetes care.
W ith regard to parental ability to cope with payment for
direct cost of routine diabetes care, majority (80%) expressed
varying degrees of difÞculty (Figure 2). In one-third of
the respondents, personal savings was the major source of
money for paying for direct cost of diabetes care (Figure
3). The mean monthly income declared by the parents of
the patients was N12,810+8,514 (95% ConÞdence Interval,
CI = 7,778 - 17,841) W hen the mean total direct cost of
diabetes care was related to the mean monthly income of
the parents, it showed that it represented 85.5% of their
monthly income. The average distance travelled per patient
per visit was 18.6+7.5 Km (95% CI= 14.2 - 23.0). The
patients were usually accompanied to the follow-up clinic
by their mothers. None was accompanied by the father. A
glucometer cost between 6,500 to 8,000 Naira (excluded
in Table 1 because it is not a routine direct cost as it is
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The monthly direct cost of diabetes care for children
and adolescents with insulin-requiring diabetes seen in
our hospital was relatively high (N10,950). However, this
was lower than N16,974 reported among adults with
insulin-requiring diabetes seen at the Federal Medical
Centre, Abeokuta, Nigeria.4 The inclusion of pocket
money (N739.7 per week), feeding (N733 per week) and
accommodation (N366 per week ) among items of direct
cost in that study4 may account for their higher cost.
Reports on direct cost of care in children and adolescents
with diabetes mellitus was not available for comparison.
A study from Latin America and the Caribbean2 reported
a direct cost of 58.4 US Dollar (approximately N8,760; 1
USD= 150 Naira) per month per patient which was lower
than the cost reported in the present study. The lower cost
reported by Barcelo et al,2 may be accounted for by the
inclusion of non-insulin-requiring diabetes in their study
population. The mean direct cost of care has been reported
to be higher in diabetic patients requiring insulin compared
to their counterpart who do not require insulin.4 Besides,
the authors stated that their estimates were conservative
and in some cases they intentionally underestimated the
true cost of different items and there was lack of coverage
of continuous care for a signiÞcant proportion of their
study population.2 In this regard, the design of the present
study has some advantage. Unlike cost estimates derived
from patients with diabetes who were identiÞed from the
general population or diabetes register, the design of the
present study has the advantage of interviewing the parents/
patients face-to-face thereby obtaining a relatively precise
estimates of the costs of various items of direct cost. The
implication is that our information concerning costs and
utilization patterns of the individual patients was collected
directly rather than estimating the cost from aggregated
categories as were the case in some studies.2,20-22
In the present study, purchase of insulin accounted for 51.1%
of the total direct cost of diabetes care. Similar Þnding
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has been reported from Tanzania, Malawi, Mozambique
and Zambia.12,23,24 The high proportion of direct cost
contributed by purchase of insulin might be due to the
erratic supply of insulin in most African countries, even in
large hospitals.25-27 The complexity of the insulin supply
chain, the location of purchase and the method by which
the insulin was purchased are other contributors to the
high cost.11 For instance, in Benin City, Nigeria the cost
of one vial of insulin was N2,800 ( approximately 18.7 US
Dollars) compared to 10.88 US Dollars in Bamako, Mali.12
Mendis et al28 in their survey examined the availability
and affordability of medicines (including insulin) for
chronic diseases in Bangladesh, Brazil, Malawi, Nepal
Pakistan and Sri Lanka and concluded that there is a need
to improve the availability and affordability of medicines
for chronic diseases. In present study, the cost of an insulin
syringe was N40 (0.27 US Dollar). This is higher than 0.04
US Dollar reported from Mozambique but much lower
than the 1.5 US Dollars reported from Zambia.12 The high
cost of insulin syringes in Zambia was attributed to nonavailability in the public sector compelling patients to
purchase it private commercial outlets who included valueadded taxes on syringes thereby increasing the cost.12
Data from the present study indicated that insulin was
costly relative to the average household monthly income
(accounted for 43.7% of household monthly income).
Similar observation has been noted in Sudan.29 The erratic
supply of insulin in most African countries may account for
its high cost.25-27
In the present study, the direct cost of routine diabetes
care represents a major burden on the lean resources of
families of children with diabetes mellitus as only 10%
of parents stated that they could easily cope with the
payment. This is reßected in the expressed difÞculty by
80% of the respondents concerning coping with paying
from their pockets for the routine diabetes care of their
children. Similar Þnding has been reported from a tertiary
hospital in Ilorin, Nigeria.30 This out-of-pocket payment
for direct cost of routine diabetes care by parent might be
at a considerable social cost to the family because other
consumption and investment needs have to be sacriÞced
as the health needs of a family member cannot be ignored.
W ith the continuous upward adjustment of user charges in
our hospitals, there is the need to protect the poorer users
against excessive health expenditures. This is what the
national health insurance scheme (NHIS) sought to provide
in various countries where it is being implemented.31-34
Although the NHIS is still in its infancy in Nigeria, its
potential beneÞts was illustrated in one of our patients who
was enj
oying its services because it provided insulin on a
regular basis for this patient. Having relieved the family
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of the cost of insulin (a major component of direct cost
in the present study), they were better able to provide for
the other items of direct cost thereby promoting a better
diabetes care of this patient.
In the present study, the major source for money for payment
of initial in-patient hospital bill was through friends/
relations. Similar Þnding has been reported in another
tertiary hospital in Nigeria.30 Most respondents paid for
direct cost of routine diabetes care from their personal
savings, though with great difÞculty. This difference in
sources of money for payment may be explained by the fact
that items of direct cost have to be paid out-of-pocket at
the point of purchase or utilization of services. In contrast,
in-patient hospital bills allow time for the parents of the
diabetic child to source for money through consultations
with friends and relations.
This study has some limitations. Firstly, the results of this
study is limited by the small sample size. Secondly, selfreported incomes in the case of respondents without a Þxed
monthly income are subject to reporting bias. There could
have been under-reporting of household income resulting
in over-estimation of the percentage of income spent on
purchase of insulin. In conclusion, despite the limitations,
the study showed that diabetes care imposes a heavy
economic burden on the family of the child with diabetes
and that majority of these families encountered difÞculties
paying for the direct cost of care of their children, with
purchase of insulin being a major contributor to the direct
cost of diabetes care. Provision of insulin at a reduced cost
is advocated.
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