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Abstract

Objective. To assess the medication-related expenditures in
individuals with allergic rhinitis (AR) and identify contribu-
tory factors that affect these expenditures.

Study Design. Cross-sectional study from August 2013 to
January 2014.

Setting. Kwara state has 16 local government areas, a total
land mass of 36,825 km2, and a population of 2,591,555.

Subjects and Methods. Of the 308 adult subjects, 66 had AR
using the Score for Allergic Rhinitis (SFAR). Information on
medication-related expenditure and associated factors in AR
was obtained using a structured questionnaire. Descriptive
and comparative analyses between AR and non-AR subjects
were performed using an independent-sample t test and x2

test. Factors associated with cost of care were assessed
using logistic regression analysis.

Results. The AR crude prevalence rate was 21.4%. Of the sub-
jects, the mean 6 SD age was 37.6 6 10.0 years, and 87.9%
were married, 72.7% were self-employed, and 69.7% were in
the low socioeconomic class. In total, 69.7% had intermittent
symptoms, while 66.7% had a positive family history of allergy.
Polypharmacy care was employed in 76.1%, and 30.3% had
comorbidity with asthma. The mean monthly income was
842 US dollars (USD), while the mean monthly cost of care
was 81 USD, constituting 9.6% of mean monthly income. All
payments were through out-of-pocket-expenses. Factors
associated with convenience of cost of care were positive
family history (odds ratio [OR], 7.93; P = .021) and presence
of intermittent symptoms (OR, 9.36; P = .013).

Conclusion. The medication-related expenditure of AR is bur-
densome with an average expenditure of almost 10% of
monthly income.
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A
llergic rhinitis (AR) is a clinical condition that elicits

an exaggerated inflammatory response from the nasal

mucosa resulting from an IgE-mediated immune

response.1 The condition constitutes a worldwide health chal-

lenge affecting school work, sleep, regular duties, and daily

activity. The epidemiology varies worldwide in distribution,

but recent studies from southwestern and north-central Nigeria

have reported prevalence values between 31.6% and 54%.2,3

The clinical manifestation of AR includes excessive

sneeze, nasal discharge (often copious and colorless), nasal

blockage, and nasal itch. There can also be other associated

symptoms such as postnasal drip, facial pain, and headaches

with complications including nasal polyposis and asthma,

which relate to the persistence of the clinical symptoms.4

The pathogenesis of AR involves 4 phases comprising sensi-

tization, subsequent reaction to allergen (early phase), late-

phase activation, and systemic activation. The trigger factors

or allergens include cat dander, house dust mites, and grass

pollens. While cat dander may be dependent on the keeping

of cats domestically as pets, house dust mites perennially

settle on beddings and surfaces in the indoor environment

and cause perennial AR while grass pollens can cause inter-

mittent or seasonal AR depending on the type of vegetation

and the weather in the community.
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Kwara state is located within the north-central region of

Nigeria and serves as a transition zone between the southern

and northern parts of the country. It has total land mass of

36,825 km2 with a population of 2,591,555 and an annual

growth rate of 2.3%.5 The vegetation is largely that of

Guinea savannah type. The vegetation of the region is

amply dusty, with a lot of grass and pollens such as maize,

millet, and guinea-corn shafts, which are potential allergens,

thus qualifying the region as a reservoir of allergens.

The Allergic Rhinitis and Its Impact on Asthma (ARIA)

group1,6,7 classified allergy as intermittent or persistent. This is

based on evidence of distinct group characteristics between

persistent and intermittent forms of AR.8 Furthermore, the

ARIA guidelines have proposed a new symptom severity grad-

ing of mild or moderate/severe, considering the presence or

absence of sleep disturbance; impairment of daily activities,

school, or work; and troublesome symptoms.1 Khanna and

Shah9 reported a correlation between the previous and present

classifications.

Management of AR includes avoidance of allergens and

other trigger agents, pharmacotherapy, and desensitization.

Many patients react to house dust mites, pollens, and other

agents that might not be avoidable. Moreover, many patients

react to multiple and varying allergens, and it may be diffi-

cult or practically impossible to desensitize them against all

allergens. Consequently, most patients are treated with phar-

macological agents, which suppress symptoms and control

the disease. The pharmacological agents and medications

used in the treatment of AR include specific H1 antagonists,

steroids (intranasal), and mast cell stabilizers. Oftentimes,

some of these agents (medications) are combined. The

choice of pharmacological agent combinations depends on

the severity of symptoms, presence of comorbid factors, and

how affordable the medications are to the subjects. A major

challenge associated with managing subjects with AR is

recurrence of symptoms. To mitigate this, subjects will have

to procure their medications early and use them consis-

tently, thus increasing personal expenditure. We wondered

how convenient the cost of medications for subjects with

AR was in our communities.

The study aims to determine the magnitude of medication-

related expenditure on personal finance among individuals

with AR in our study population and identify factors that

may predict convenience to pay for medications among AR

subjects.

Materials and Methods

The study was a cross-sectional study of 308 consenting

adults in selected local government areas (LGAs) in Kwara

state, Nigeria. The sample size of 308 was obtained using

the formula by Fisher et al,10 which relates to prevalence

rates in previous local studies.3 The study was performed

over a 6-month period (August 2013 to January 2014),

which is the period of the dry season characterized by lots

of grass pollens and dust. Sampling via multistage technique

was employed. In stage 1, 9 of the 16 LGAs in Kwara state

were chosen by a simple random sampling method: simple

balloting without replacement. In stage 2, 2 communities

were chosen from each of 9 selected LGAs by simple

random sampling using a table of random numbers. For

stage 3, the streets in each community were assigned spe-

cific numbers and then one street in each community was

selected by balloting. Stage 4 involved a systematic sam-

pling technique whereby every first house from the east/

west end of the street was selected, and thereafter every

consecutive third house was selected.

In each house, every first adult (aged .18 years) met

was approached, and the study, including the purpose,

scope, possible benefits, and risks, was explained to the sub-

ject. Informed consent was obtained from subjects, and for

those who declined, the next eligible adult in the same

household was approached.

Participants \18 years of age and eligible subjects who

declined consent were excluded from the study and substi-

tuted. Thus, a total of 27 individuals were substituted.

Ethical approval for the study was obtained from the ethics

committee of the Ministry of Health, Kwara state.

Data Collection

Sociodemographic characteristics, including age at last birth-

day, sex, and occupation, were obtained from the subjects.

The social class was classified as I to V, based on the classi-

fication by Oyedeji.11 The diagnosis of AR was made based

on the Score for Allergic Rhinitis (SFAR), a validated instru-

ment for the diagnosis of AR according to Annesi-Maesano

et al.12 This involved use of parameters such as the presence

and nature of symptoms, presence of rhinoconjunctivitis, trig-

ger factors, months affected, perceived allergic status, medi-

cal treatment received, previous positive tests, and family

history of allergy. Each of these parameters was attributed a

weighted score, adding to a maximum score of 16. Diagnosis

of AR was based on a score of �8, while \8 was diagnosed

as nonallergic. In this study, convenience of medication-

related expenditures of health care was defined as the ability

of a subject to make payment for medications prescribed on

account of medical condition with little effort or minimal dif-

ficulty. We hypothesized that expenditure on medications

should on average be \5% of personal monthly income, and

subjects should find it convenient to afford charges for their

medications. The medication-related expenditure was based

on total expenditure on medications for AR treatment for a 6-

month period divided by the total income over the same

period. The average monthly income was derived by total

income, including salaries and other sources of income such

as vocation, selling of goods and farm produce, and income

from services rendered over a 6-month period divided by 6.

The completed questionnaires were evaluated after the com-

munity field data collection on a daily basis, to filter and

enter the data on the spreadsheet, while improperly com-

pleted questionnaires had the information clarified, discarded,

or retaken from the same patient. This was done until the

required sample size of 308 patients was completed.

The data were collated and analyzed using SPSS (version

18; SPSS, Inc, an IBM Company, Chicago, Illinois).
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Descriptive and comparative analyses among subjects with

AR based on convenience of medication-related expenditure

were performed using an independent-sample t test and x2

test, for continuous and discrete variables, respectively.

Factors that were significantly associated with convenience

of medication-related expenditure on univariate analyses

were further assessed using bivariate logistic regression anal-

ysis. Each of these factors was taken as the predictive vari-

able and convenience of medication-related expenditure

treated as the outcome variable. A P value of \.05 was

assumed as statistically significant for all tests.

Results

In total, 308 consenting adults were seen during the study

period, among whom 66 (21.4%) were diagnosed with AR

based on the SFAR instrument. Of these, 54.5% were

female. Crude prevalence rate of AR was 21.4%. The age

group of 20 to 49 years constituted 93.9% of the AR sub-

jects (mean 6 SD, 37.6 6 10.0), while 87.9% were married.

About half of the subjects (32/66 [48.5%]) were educated

up to the primary school education level and 28 of 66

(42.5%) to the secondary school education level. Subjects

with no formal education and those educated to the tertiary

education level constituted 6% and 3%, respectively.

Almost three-fourths (72.7%) of the subjects were self-

employed individuals, while 79.7% were in a low socioeco-

nomic class (IV and V). Details of socioeconomic character-

istics of the subjects are in Table 1.

The 70th percentile (69.7%) of the subjects had intermit-

tent symptoms, with excessive sneezing (39.4%) and nasal

discharge (36.4%) constituting the most common symptoms.

There was positive family history of AR in 66.7% of the

subjects with AR. Polypharmacy was the most common

method of AR control, as occurred in 76.1% of the subjects,

while comorbidities such as asthma occurred in 30.3%, as

detailed in Table 2. In total, 60.6% subjects posited that the

factor considered most important to them in the treatment of

AR was speed of relief of symptoms.

Average monthly household income for subjects with AR

was 842 US dollars (USD = N143,140, with a range of 143-

1390 USD = N24,310-236,300 at 1 USD = N170). The

average monthly expenditure on medications for AR treat-

ment was 80.80 USD (N3736.00), with a range of 15.30 to

134.41 USD = N2601.00 to N22,850.00. The percentage of

total monthly income spent on medications for AR was

9.6%.

Figure 1 is the graphical representation of mean

monthly expenditure on medications in subjects with AR. A

gradual decline in monthly expenditure on medications for

AR was noted with 2 (3.0%) subjects expending .130.00

USD (.N22,100.00) compared with 37 (56.1%) subjects

expending �50 USD (�N8500.00). None of the respondents

had access to the National Health Insurance Scheme

(NHIS), and thus mode of payment was out-of-pocket

expenses.

Table 3 presents the univariate analyses of general factors

that may affect convenience to pay (CTP) for medications for

AR treatment. The CTP for AR medications was significantly

associated with married status (P = .001), family history of

AR (P = .007), and intermittent AR disease (P = .002).

Further analyses of these 3 factors to check if they were pre-

dictive of CTP for medications for AR using logistic regres-

sion analysis are shown in Table 4. Family history was

around 8 times (95% confidence interval [CI], 1.37-45.92)

and intermittent AR symptoms was about 9 times (95% CI,

1.61-54.34) predictive of CTP for medications in the treat-

ment of AR subjects. Married status was not predictive of

CTP for medications in AR subjects.

Discussion

The study noted that the average monthly household income

for the subjects with AR was 842 USD. The gross domestic

product (GDP) of Nigeria was estimated at 503 billion USD

(307 billion pounds) for 2013.13 This makes Nigeria the

largest economy in Africa and the 24th largest economy in

the world (on par with Poland and Belgium). However, the

per capital income, which measures the income per individ-

ual, is calculated to be 2688 USD (ranking Nigeria 121/194

countries analyzed in the world) and well below South

Africa’s at 7336 USD. The total expenditure on health in

Nigeria as a percentage of the GDP is 4.6%, while the

Table 1. Sociodemographic Characteristics of the Participants.a

Parameter

Allergic

Patients

(n = 66)

Nonallergic

Patients

(n = 242)

Sex

Male 30 (45.5) 120 (49.6)

Female 36 (54.5) 122 (50.4)

Age range, y

�19 0 29 (12.0)

20-29 20 (30.3) 78 (32.0)

30-39 20 (30.3) 80 (33.0)

40-49 22 (33.3) 34 (14.1)

50-59 4 (6.1) 21 (8.7)

Mean 6 SD 37.6 6 10.0 35.9 6 12.3

Marital status

Single 8 (12.1) 26 (10.7)

Married 58 (87.9) 198 (81.8)

Other (eg, divorced, widow[er]) 0 18 (7.5)

Primary source of income

Government employed 8 (12.1) 46 (19.0)

Self-employed 48 (72.7) 154 (63.3)

Unemployed 10 (15.2) 42 (17.7)

Socioeconomic status

I 2 (3.0) 11 (4.5)

II 10 (15.2) 43 (17.8)

III 8 (12.1) 24 (9.9)

IV 42 (63.6) 147 (60.7)

V 4 (6.1) 17 (7.0)

aValues are presented as number (%) unless otherwise indicated.
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percentage of federal government’s expenditure on health

care is 1.5%.14 These figures revealed a discrepancy from

the agreement of the Organisation of African Unity (OAU)

(now African Union, AU) summit on infectious diseases

(Abuja Declaration, 2001) pledge to allocate a minimum of

15% of their national budgets to public health by 2015.15 A

preliminary review of this declaration in 2013 (12 years

later) showed that only 6 of the 54 member countries had

fulfilled the pledge.16 Thus, despite the creditably large

Nigerian economy, its impact on its citizens by way of

improved household income and consequent spending abil-

ity remains to be desired. It is important that implementa-

tion rather than formulation of health policy be used in

achieving desired results in health demands of the society.

Despite the low GDP of Nigerians, this study noted an

average monthly expenditure on medications for AR treat-

ment of 81.00 USD. It is obvious that our AR subjects

spend about a tenth of their incomes on medications alone

to control symptoms. Annual costs of AR according to year

2003 parameters in the United States ranged from 2.0 to 5.0

billion USD.17 However, the costs of AR treatment trans-

cend that of medications alone and include nonmedical

expenses such as transportation to the hospital and phar-

macy, school and work day costs, and intangible costs

affecting the quality of life of patients.18 Some studies had

quantified these parameters in the developed countries; for

instance, Hellgren et al19 reported mean man-hour produc-

tivity loss of 5.1 days and economic loss of 653 euros/

worker/y, with a total productivity loss/y of 2.7 billion

euros among subjects studied in Sweden. Thus, cost of care

of subjects with AR in this study might have been much

higher if other intangible nonmedical expenses had been

considered. This creates a need for an expanded study to

further identify and characterize such indirect costs in sub-

jects with AR in Nigeria in the future. Furthermore, since

some subjects with AR had other comorbid medical condi-

tions such as asthma, hypertension, and diabetes mellitus,

total cost spent on health care may become an unusual

strain and heavy burden on monthly family income.

Subjects with a family history of AR found it about 8

times more convenient to pay for medication-related

expenses (95% CI, 1.37-45.92). Family history of allergy is

an established risk factor in AR.20-22 Several genes appear

to be linked with atopy, which include an area on chromo-

some 5q, where genes exist for interleukin (IL)–4 and IL-

13, with markers associated with high levels of serum IgE.

Other possible susceptibility loci exist on chromosomes

11q, 13 (in the Japanese population), and 12q.20

Another postulation attributed to family history being a

risk factor for AR is the ‘‘hygiene hypothesis.’’ This is

based on the assumption that induced Th1 (these are helper

T lymphocytes that arise from their precursors when a sig-

nificant innate immune response is stimulated) responses,

which are induced by microbial stimulation, can be counter-

balanced by allergen-induced Th2 responses (arising in the

absence of such innate immune responses). Thus, it

appeared that symptoms that have been seen in the parents

and children tend to play a significant role in convenience

to pay for AR treatment. The subjects probably had some

experience from other family members with similar symp-

toms and are better positioned to manage their allergies.

The study further noted that convenience to pay for AR

medications and treatment was significantly associated with

intermittent AR symptoms (P = .002). The subjects with

Table 2. Clinical Characteristics of Subjects with Allergic Rhinitis
(AR) (n = 66).

Characteristic No. (%)

Classification of AR

Persistent 20 (30.3)

Intermittent 46 (69.7)

What would you describe as your

worst allergic symptom?

Nasal blockage 6 (9.1)

Nasal discharge 24 (36.4)

Excessive sneezing 26 (39.4)

All equally disturbing 6 (9.1)

Other (facial pain, headache) 4 (6.1)

Positive family history of AR

Father 6 (9.1)

Mother 10 (15.1)

Siblings 4 (6.1)

Offspring 24 (36.4)

None 22 (33.3)

How many medications do you use

regularly for your AR control?

1 13 (19.7)

2 16 (24.2)

3 27 (40.9)

4 7 (10.6)

.4 3 (4.5)

Presence of comorbidity (1 asthma)

Yes 20 (30.3)

No 46 (69.7)

Figure 1. Estimated monthly expenditure on medications in sub-
jects with allergic rhinitis.
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intermittent symptoms of AR found it about 9 times (95%

CI, 1.61-54.34) more convenient to pay for the medications

compared with those with perennial symptoms. This might

be because intermittent AR gives some respite with remis-

sion, allowing windows for convenience in terms of afford-

ability of AR treatment. Our locality is within the middle-

belt zone of Nigeria, which is characterized by various

types of grasses and pollens that serve as intermittent (or

seasonal) allergens. The main local indoor (perennial) aller-

gen was house dust mites. However, we observed dispropor-

tionately more severe symptoms and more health challenges

in our locality with seasonal allergens compared with the

perennial allergens, and thus we considered seasonal allergy

more dominant.

An apparent geographical disproportion attributable to

the level of involvement at the state and local government

levels tends to affect the distribution of health care in

Nigeria. This is epitomized by inequitable allocation of

funds from the Federal Ministry of Health to favor the

urban areas, which access up to 70% of the budget to the

detriment of the rural areas, where 70% of the population

reside.23

All the participants of the study made payments out-of-

pocket. This finding corroborated previous World Health

Organization country reports for Nigeria in 2006,24 when

out-of-pocket expenditure as a percentage of private expen-

diture on health was estimated to be 91.2%, whereas private

prepaid plans as a percentage of private expenditure on

health were just 6.7%. While participants for this study

were residents from both rural and urban areas, they did not

participate in the NHIS. This scenario might have been

avoided with a better planned and more widespread imple-

mentation of the NHIS in Nigeria. This points to the poor

organization and inaccessibility of the scheme to the general

populace that it was supposed to cater for. The NHIS com-

menced in Nigeria in May 1999 and was amended in 2004

to ensure more legislative powers to the original legislative

act of 1999.25 This was intended to encompass employees

in the organized private sector, government employees, chil-

dren younger than 5 years, permanently disabled persons,

and prison inmates. A short-term impact evaluation of a

health insurance fund program in Kwara state by van der

Gaag et al26 studied the impact of private subsidized health

insurance and clinic upgrades on health care utilization and

financial protection in rural Nigeria. The study showed a

90% increase in health care utilization and a reduction in

average out-of-pocket expenditures of about 50% among the

rural population. Thus, the effectiveness of the NHIS in

Table 3. General Factors Affecting Convenience to Pay for Medication-Related Expenditure in Subjects with Allergic Rhinitis (AR).a

Variable
Convenience to Pay for Medication-Related Expenditure in AR Subjects

P Value

Convenient (n = 54) Not Convenient (n = 12)

Age, mean, yb 37.6 37.5 .978

Sex (male) 24 (44.4) 6 (50.0) .727

Marital status (married) 52 (96.3) 8 (75.0) .001c

Socioeconomic class (III, IV, and V) 42 (77.8) 12 (100.0) .071

Educational level (up to secondary education) 52 (96.3) 12 (100.0) .498

Monthly AR expenses (.50.0 US dollars) 25 (46.3) 4 (33.3) .413

Family history of AR (present) 40 (74.1) 4 (33.3) .007c

Number of medications used (\2 drugs) 24 (44.4) 6 (50.0) .727

Residential area (rural) 46 (85.2) 12 (100.0) .155

Comorbidity (present) 16 (29.6) 4 (33.3) .801

Classification of AR (intermittent) 42 (77.8) 4 (33.3) .002c

aAll parameters except age were compared by using the x2 test. Values are presented as number (%) unless otherwise indicated.
bStatistic used is Student t test.
cStatistically significant.

Table 4. Predictive Factors Affecting Convenience to Pay for Medication-Related Expenditure in Subjects with Allergic Rhinitis (AR) Using
Logistic Regression Analysis.

Variable Coefficient Odds Ratio 95% Confidence Interval P Value

Married 1.802 6.03 0.35-103.10 .215

Positive family of AR 2.074 7.93 1.37-45.92 .021a

Intermittent AR disease 2.237 9.36 1.61-54.34 .013a

Constant –2.541 .106

aStatistically significant.
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Nigeria still leaves much to be desired. It then becomes cru-

cial that the knowledge gap between demand and supply of

health care systems needs to be filled. It will be on the

premix of this finding that evidence-based policy can be

made, which will have appreciable impact on the poor and

vulnerable.27

Some limitations found in this study include the tendency

for recall bias in the subjects with AR that might have been

present, since they were interviewed on a ‘‘once and for

all’’ basis. Also, convenience to pay is a relative term that

often depends on other factors apart from economic consid-

eration such as level of education, perceptions and beliefs of

the subjects, and personal motivation. Furthermore, this

study would have been better designed as an economic anal-

ysis, rather than a cross-sectional study.28 Despite these lim-

itations, however, this study has been able to establish that

the cost of medications for subjects with AR in Nigeria is

burdensome. We also found that factors associated with

convenience of the cost of medications included family his-

tory of allergy and intermittent symptoms of allergy. We

suggest implementation of the agreed 15% annual budgetary

provision recommended for health. The need for a good and

efficient evaluation mechanism to ensure that these expendi-

tures achieve their objectives, including reduction of direct

and indirect costs of AR treatment, will also be desirable. It

will also be necessary to expand the coverage of the NHIS

in Nigeria to involve private corporations and the rural

areas.
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