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Abstract: The objective of the present study was to investigate the economic consequences of non-communicable diseases
of adults at household level. According to the objective of the study the analysis was done using data collected from 808 adults
of Bangladesh who were investigated by some doctors and nurses from and nearby their working places. Among these adults
49.6 percent were suffering from at least one of the non-communicable diseases. The most common non-communicable
disease was diabetes. The percentage of exclusive diabetic patients among NCDs affected adults was 55.9 followed by
diabetic-cum-heart (14.0%) and diabetic- cum- kidney (9.5%) patients. The percentage of admitted NCDs patients in hospital
was 71.1 and they were treated for, on an average, 4.72 days incurring an opportunity loss of 37.75 working hours. The
economic loss per month for treatment was Tk.3030.21. This economic loss was 4.04 percent of the monthly family income.
The economic loss and the opportunity loss due to hospital admission was the economic burden to the individual household.
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1. Introduction

Non-communicable diseases are chronic diseases which
last, in many cases, for long time. Sometimes the incidence
of death occurs rapidly, like the death due to stroke and heart
attack. There are four main types of NCDs and these are (i)
cardiovascular diseases, (ii) cancer, (iii) chronic respiratory
diseases, and (iv) diabetes. The key diseases of NCDs are
cancer, cardiovascular diseases, chronic kidney diseases
[CKD]. But CKD is a contributing factor to the incidence and
outcomes of at least three of the diseases targeted by WHO
[1]. These three are diabetes, hypertension, and
cardiovascular diseases.

In a separate study, it was noted that most of the
Bangladeshi urban adults were suffering from diabetes
(36.3%) [2]. Very few (3.1%) were suffering from heart
disease and from hypertension (0.6%). The prevalence of
diabetes in adults (20-79 years of ages) was 7.4 per cent in
Bangladesh [3-4]. According to International Diabetes
Federation the prevalence of diabetes will be 13 per cent by

2030 [5-6]. It indicates that there will be rapidly growing
burden of NCDs in developing countries. The problem is
accelerated by population ageing, negative effects of
globalization (unfair trade and irresponsible marketing),
rapid and unplanned urbanization, increased sedentary lives,
change of food habit preferring higher levels of total energy
and preferring foods high in salt, fat and sugar and physical
inactivity. Thus NCDs are considered as the diseases of rich.
But NCDs are now leading cause of death in low - and
middle-income countries. The disease kills 41 million people
annually and this amount is equivalent to 71 per cent of all
deaths in a year [2]. Each year 15 million die from NCDs
between the ages of 30 to 69 years which affects the labor
supply. Over 85 per cent of this premature deaths occur in
low- and middle-income countries [2]. In the next decade, the
death will be increased up to 24 percent and it will affect
severely in the developing countries [7]. Thus economists are
increasingly expressing concern that NCDs will result in long
term macroeconomic impacts on labor supply, capital
accumulation and GDP worldwide with the consequences
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most severe in developing countries [8 - 12]. Globally, the
labor units lost owing to NCDs deaths and the direct medical
cost of treating NCDs have reduced the quality and quantity
of labor force and human capital [10].

At the household level, unhealthy behaviors, poor physical
status, and the high cost of NCDs related health care, lead to
loss of household income [13-14]. Thus, NCDs have a major
public health concern in many low-and- middle-income
countries. Out-of pocket expenditure associated with the
acute long term effects of NCDs is high, resulting in
catastrophic health expenditure for the households [13 -15].
In India the income loss due to hypertension is the highest,
followed by diabetes and cardiovascular diseases (CVD). The
macroeconomic impact of NCDs is profound as they are the
cause of loss of productivity and decreasing gross domestic
product (GDP)and hence the attempts of developing nation to
eradicate poverty are hindered due to significant loss of
productivity caused by NCDs related premature deaths and
treatments [13, 16]. The economic burden on households of
NCDs including diabetes and CVD poses major challenges in
alleviating poverty.

There are some studies on the economic burden of NCDs
at macroeconomic level including financial and working hour
loss [8-18]. Most of the studies were done at national level.
No similar study was noted from small scale sample survey
which could reflect the family loss in terms of money and
opportunity loss from loss of labor hours. The present
analysis was an attempt to guess some socioeconomic aspects
of prevalence of NCDs so that economic loss and opportunity
loss due to loss of labor hours could be guessed for those
families from which some adults were admitted in the
hospital. The per capita cost of treatment could reflect the per
capita family economic loss.

2. Methodology

The analytical results presented in the paper was based on
data collected from 808 adults of Bangladesh who were
investigated by some doctors and nurses from their working
places according to their convenience. The data were
collected during academic session 2016-2017 when the
investigators were continuing their academic carrier as
M.P.H. students. The investigators were instructed to collect
information from the persons of ages 18 years and above.
The data were recorded through a pre-designed and pre-
tested printed questionnaire. The collected information from
all the investigated adults were related to different
socioeconomic variables including monthly family income
and yearly family expenditure on treatment of non-
communicable diseases. The data on hospital admission of
investigating units for treatment of any of the NCDs were
also recorded. Some of the variables were qualitative in
nature. But for analytical purpose all the variables were noted

in nominal scores.

In some studies, both in home and abroad, it was noted
that NCDs were associated with body mass index (BMI) [5,
19, 21-23]. The body mass index was measured by weight in
kg / height in (m)* [2, 20]. The adults were classified as
underweight [BMI< 20], normal weight [BMI = 20 - < 25],
overweight [BMI= 25 - < 30] and obese [BMI > 30] [2]. The
association of level of obesity with different types of NCDs
was investigated by Chi-square test. The association of
NCDs with some of the socioeconomic variables was also
investigated by the same test, where significant association
was decided when p- value of a Chi-square test statistic <
0.05. The average family income, average cost of treatment
per family and average loss of working hours by the
investigating units due to hospital admission were calculated
to guess the financial and opportunity loss.

3. Results

From the analysis, it was noted that 49.6 percent adults
were suffering from at least one of the non-communicable
diseases. Among this group 55.9 percent were suffering
exclusively from diabetes, 8.5 percent had heart problem,
14.4 percent were suffering from diabetes and heart problem,
12.2 percent had the problems of diabetes, hypertension,
heart and other NCDs, and 9.5 percent were suffering from
diabetes and kidney diseases. Among the investigated adults
69.7 percent were males and 25.9 percent of them were
diabetic. Another 12.3 percent of them were suffering from
diabetes, heart and kidney diseases at the same time. The
corresponding percentages among females were less except
the female patients of diabetes and kidney. However, there
was no significant differences in the prevalepee of different
types of NCDs among males and females [ = 10.835, p-
value = 0.055]. The risk ratio [R.R = 0.87] indicated that
male and female adults had almost similar risk of prevalence
of NCDs.

Among the investigated adults 50.4 percent were free of
any of the NCDs and there was no question of treatment or
admission into hospital for treatment. This was noted from
Table 1. However, 64.7 percent of the adults were never
admitted to the hospital. It indicated that 28.9 percent NCDs
affected adults were never admitted to the hospital. The
admitted patients, on an average, were 4.72 days in the
hospital (standard deviation of stay in hospital was 4.35 days)
and they lost, on an average, 37.76 labor hours throughout
the year due to the suffering from NCDs. The 95 percent
confidence interval of stay in hospital was [-3.82, 13.25]
days. The loss of labor hours was approximately weekly
labor hours at national level [39 hours per week] [24]. There
was significant association between duration of stay in

hospital and prevalence of NCDs [ )(2 =503.283, p-
value=0.000].
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Table 1. Distribution of adults according to duration of stay in hospitals, type of diseases, expenditure for the treatment of the diseases and family income.

Duration of stay in Type of NCDs = = Total

hospitals (in days) None Diabetes Heart Diabetes and D.labetes and Others n %
heart kidney

0

n 407 70 2 13 12 19 523 64.7

% 100.0 313 5.9 23.2 31.6 38.8

1

n 0 16 4 9 2 1 32 4.0

% 0.0 7.1 11.8 16.1 53 2.0

2

n 0 46 12 10 12 13 93 11.5

% 0.0 20.5 353 17.9 31.6 26.5

<7

n 0 47 6 18 4 9 84 10.3

% 0.0 21.0 17.6 32.1 10.5 18.4

7

n 0 27 5 4 6 3 45 5.6

% 0.0 12.1 14.7 7.1 15.8 6.1

<15

n 0 10 2 2 1 3 18 2.2

% 0.0 4.5 5.9 3.6 2.6 6.1

15%

n 0 8 3 0 1 1 13 1.6

% 0.0 3.6 8.8 0.0 2.6 2.0

Total

n 407 224 34 56 38 49 808 100.0

% 50.4 27.7 42 6.9 4.7 6.1

Expenditure (000 taka)

None

n 407 0 1 0 0 0 408 50.5

% 100.0 0.0 2.9 0.0 0.0 0.0

<10

n 36 0 6 5 52 6.4

% 0.0 16.1 0.0 8.9 15.8 10.2

10-20

n 0 44 6 15 7 13 85 10.5

% 0.0 19.6 17.6 26.8 18.4 26.5

20-40

n 56 10 13 7 13

% 0.0 25.0 294 23.2 18.4 26.5 9 123

40-60

n 0 42 8 11 4 7 72 8.9

% 0.0 18.8 23.5 19.6 7.1 14.3

60"

n 0 46 9 12 14 11 92 114

% 0.0 20.5 26.5 21.4 36.8 22.4

Total

n 407 224 34 56 38 49 808 100.0

% 50.4 27.7 42 6.9 4.7 6.1

Gender

Male

n 296 146 22 32 37 30 563 69.7

% 52.6 25.9 3.9 5.7 6.6 53

Female

n 111 78 12 24 12 8 245 30.3

% 453 31.8 4.9 9.8 4.9 33
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Table 1. Continued.

Family income

<30

n 96 36 7 9 4
% 60.4 22.6 44 5.7 2.5
30-60

n 55 33 9 8 6
% 47.4 28.4 7.8 6.9 52
60-90

n 23 21 7 2 5
% 37.1 33.9 11.3 32 8.1
90"

n 233 134 11 37 23
% 49.5 28.5 2.3 7.9 4.9
Total

n 407 224 34 56 38
% 50.4 27.7 4.2 6.9 4.7

; 159 19.7
44

5 116 14.4
43

4 62 7.7
6.5

33 471 583
7

49 808 100
6.1

The diabetic patients, on an average, were 4.97 days in the
hospitals [ O =4.50 days]. The averages of duration of stay in the
hospitals by the patients of heart, diabetes-cum-heart, diabetes-
cum-kidney, and other diseases were, respectively, 5.34 (O =
5.50), 3.56 (O = 2.54), 446 (O = 4.09) and 5.67 (T = 2.66). It
was observed that those who were suffering from multiple
diseases, they were staying in the hospital for more duration.

Among the investigated adults 64.7 percent [Table 2]
adults were never admitted in the hospital but 50.5 percent
had no medical expenditure. This implied that, though some
NCDs affected adults were not admitted in the hospital, still
they had expenditure for treatment. A major (12.3%) group of

patients spent around 20-40 thousand taka per year. The
average medical expenditure per NCDs affected adult was
36,326.50 taka per year or 3030.21 taka per month (O =
22,990.89 taka / year). This amount was the economic burden
in the families, where these families had income, on an
average, 72,000.00 taka/month (0 = 47,339.20 taka/month).
Around four (4.04%) percent of the family income was lost
for the treatment of NCDs. This was the medical cash
expenditure for the patient, but there was hidden loss of
money due to the loss of labor hour. This loss of labor hour
was the opportunity loss to the family and it was another
economic burden on the family.

Table 2. Distribution of adults according to some social characters and duration of stay in hospitals.

Duration of stay in hospital (in days)

Socioeconomic character

None 1 2 <7 7 7-15 15" Total
Gender
Male
n 380 18 55 60 29 10 11 563
% 67.5 32 9.8 10.7 52 1.8 2.0 69.7
Female
n 143 14 38 24 16 8 2 245
% 58.4 5.7 15.5 9.8 6.5 33 0.8 30.3
Age (in years)
<20
n 23 1 6 1 3 2 0 36
% 63.9 2.8 16.7 2.8 8.3 5.6 0.0 4.5
20-30
n 244 6 15 31 13 2 1 312
% 78.2 1.9 4.8 9.9 42 0.6 0.3 38.6
30-40
n 51 3 8 2 2 0 0 66
% 77.3 4.5 12.1 3.0 3.0 0.0 0.0 8.2
40-50
n 90 8 22 7 7 1 3 138
% 65.2 5.8 15.9 5.1 5.1 0.7 22 17.1
50"
n 115 14 42 43 20 13 9 256
% 44.9 5.5 16.4 16.8 7.8 5.1 35 31.7
Level of obesity
Underweight
n 88 2 6 4 0 2 107
% 82.2 1.9 5.6 5.7 3.7 0.0 1.9 13.2
Normal
n 268 19 49 34 19 11 5 405
% 66.2 4.7 12.1 8.4 4.7 2.7 1.2 50.1

Overweight
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Table 2. Continued.

Duration of stay in hospital (in days)

Socioeconomic character

None 1 2 <7 7 7-15 15" Total
n 147 10 34 40 19 6 5 261
% 56.3 3.8 13.0 15.3 7.3 2.3 1.9 32.3
Obese
n 20 1 4 5 3 1 1 35
% 57.1 2.9 114 14.3 8.6 2.9 2.9 44
Used to take can food
Yes
n 352 15 69 44 21 12 9 522
% 67.3 46.9 74.2 52.4 46.7 66.7 69.2 64.6
No
n 171 17 24 40 24 6 4 286
% 32.7 53.1 25.8 47.6 53.3 333 30.8 35.4
Used to take restaurant food
Yes
n 325 12 62 39 20 11 6 475
% 62.1 37.5 66.7 46.4 44.4 61.1 46.2 58.8
No
n 198 20 31 45 25 7 7 333
% 39.9 62.5 33.3 53.6 54.6 38.9 53.8 41.2
Total
n 523 32 93 84 45 18 13 808
% 64.7 4.0 11.5 10.4 5.6 2.2 1.6 100.0

The averages of expenditure for patients of diabetes, heart,
diabetes-cum-heart, diabetes-cum-kidney and patients of
other diseases were, respectively, 35,000.00 (O = 22873.88),
34848.48 ( O = 32274.51), 21142.86 ( O = 36952.40),
39421.05 (0 =26936.70) and 28142.86 (U =31082.84) taka
per year. It was noted that the maximum expenditure was
incurred to the patients of diabetes-cum- kidney. It was noted
that 11.4 percent adults spent minimum Tk. 60,000.00. In this
group 50 percent were exclusively diabetic patients. It was
already mentioned that the patients of NCDs were admitted,
on an average, for 4.72 days [Table 2].

The average stay of male patients was 4.98 days and this
average for female patients was 4.25 days. The mail patients
were staying more times in the hospital compared to the stay of
female patients. However, this difference in the periods of stay
of male and female patients was not significant [t= 1.469, p-
value= 0.142]. The period of treatment of older adults (50 years
and above) was, on an average, 5.29 days. The averages of
treatment periods for other 4 groups of adults were 4.77 days for
adults of ages < 20 years, 3.69 days for adults of ages 20-30
years, 2.73 days for adults of ages 30-40 years and 4.19 days for
adults of ages 40-50 years. For younger adults and for older
adults the duration of treatment was more and the differences in
the periods of stay in the hospital by different adults of different
ages were significant [F = 3.751, p-value = 0.000]. Similar
significant differences in the averages of treatment periods in the
hospital were observed [F = 6.882, p —value= 0.000] for the
adults of different levels of obesity. The averages were for adults
of underweight = 5.34 days, for normal adults= 5.24 days, for
adults of overweight = 4.76 days and for obese adults = 5.47
days. The adults habituated in taking restaurant food were the
worst suffers in respect of duration of treatment in the hospital
[Average= 5.49 days] compared to the adults who did not take

restaurant food [Average = 4.90 days]. The difference in the
averages was significant [t = 2.611, p-value = 0.009]. The
duration of treatment of adults habituated in taking can food was
4.71 days. This average duration for other group of adults was
4.74 days. There was significant difference in the averages [- t=
2.145, p-value = 0.032].

It was already observed that the NCDs patients spent
36,362.50 taka per year as treatment cost. But the cost
amount was not similar for patients of all age groups. It was
observed that the majority (38.6%) of the adults belonged to
the age group 20-30 years [Table 3] and 40.1 percent of them
were patients of at least one of the NCDs and their treatment
expenditure was 29,120.00 taka per year with standard
deviation 21,504.08 taka. This was the lowest expenditure of
treatment. Another big group of (31.6%) investigated adults
were of ages 50 years and above and 65.2 percent of them
were affected by at least one of the NCDs. Their treatment
expenditure was Tk. 42,335.33 with standard deviation O =
Tk. 47,793.02 (monthly average expenditure was 3529.61).
This was the highest amount of treatment cost per year.
Monthly income of this group of adults was Tk.74,062.50.
They spent 4.8 percent of their income for treatment. This
percentage was higher than the percentage of income
(4.04%) spent by all the patients. However, this might not be
an extra economic burden for the rich people. There was an
increasing significant upward treatment cost with the

increase in ages of the adults [ Xz = 88.093, p-value =
0.000]. The per annum treatment cost for adults of other age
groups were Tk.33,157.89, O =Tk.22,431.80; Tk.32,380.95,
O =Tk.26304.94; and Tk. 37,132.35, O = Tk.21,459.88,
respectively for ages < 20 years, 30-40 years and 40-50
years.
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Table 3. Distribution of adults by their age and amount of expenditure for treatment.

Age of adults (in Expenditure for treatment (000 taka) Total

years) None <10 10-20 20-40 40-60 60" N Y%
<20

N 17 5 1 6 4 3 36 4.5
% 47.2 13.9 2.8 16.7 11.1 0.83

20-30

N 187 25 35 30 18 17 312 38.6
% 59.9 8.0 11.2 9.6 5.8 5.4

30-40

N 45 6 4 4 1 6 66 8.2
% 68.2 9.1 6.1 6.1 1.5 9.1

40-50

N 70 3 20 16 15 14 138 17.1
% 50.7 22 14.5 11.6 10.9 10.1

50"

N 89 13 25 43 34 52 256 31.6
% 34.8 5.1 9.8 16.8 13.3 20.3

Total

N 408 52 85 99 72 92 808 100.0
% 50.5 6.4 10.5 12.3 8.9 11.4

4. Discussion

It was observed that among the investigated adults 49.6
percent were suffering from at least one of the non-
communicable diseases and a big group of them were
exclusively (55.9%) diabetic patients. Fifty percent adults
spending Tk. 60,000.00 and above were diabetic patients. In
other studies also [2, 5, 19, 22] the higher proportion of
diabetic patients was noted. The worst sufferers in terms of
duration (average stay = 5.67 days, labor hours = 45.36) of
treatment in the hospital were the adults who were affected
by multiple diseases including diabetes followed by heart
patients (average stay in the hospital = 5.34 days, labor hours
= 42.72). Both these groups lost higher labor hours due to
disease. Their loss of working hours was more than the per
week working hours [39 hours] at national level [24]. This
opportunity loss was an economic burden at the household
level.

The NCDs affected adults were spending, on an average,
Tk. 3030.21 per month. This amount was 4.04 percent of the
monthly family income. The economic loss was highest (Tk.
37,132.35) when the affected adults were of ages 50 years
and above. This group of adults had monthly income Tk. 74,
062.50 and their economic loss per month for treatment was
Tk.3529.61. This loss of income and the opportunity loss due
to loss of working hours was the total economic burden for
the households. The opportunity loss was incurred more for
the adults suffering from multiple diseases. It was also more
for obese adults and for adults who were habituated in taking
restaurant food.

5. Conclusion

The analytical results presented here were based on data
collected from some conveniently selected adults by a group of
doctors and nurses when they were continuing their academic
work leading to M.Ph. degree during 2016-17 session. The total

investigated adults was 808. Among them 49.6 percent were
affected by at least one of the non-communicable diseases. The
biggest group of them (55.9%) was exclusively diabetic patients,
23.4 percent were diabetic —cum other NCDs and 12.2 percent
were suffering from multiple diseases. The male adults were
69.7 percent and NCDs affected male adults were 47.4 percent.
Among them 54.7 percent were exclusively diabetic patients.
The corresponding percentage among female adults was 58.2.
The female adults had 28 percent more risk to be affected by
NCDs [Risk Ratio = 1.28].

Among the NCDs affected investigating units 71.1 percent
were admitted into the hospital and they were treated, on an
average, for 4.72 days with standard deviation of 4.35 days.
The admitted patients lost 37.75 working hours due the
NCDs. This loss was an opportunity loss to the family. The
average treatment expenditure per household was Tk.
3030.21 per month as against the monthly family income of
Tk. 72,000.00. This expenditure was 4.04 percent of the
family income. This loss and the opportunity was the
economic burden of the individual family. The opportunity
loss was more for male members of the family. They lost, on
an average, 39.84 working hours. The economic burden was
more in the households due to opportunity loss incurred due
to obesity and due to intake of restaurant food and can food.

The economic burden can be reduced if the following
aspects can be considered and action can be taken
accordingly.

(i) people are to be encouraged for detection of level of

obesity and take care of treatment of NCDs,

(ii) people are to be encouraged to avoid unhealthy
restaurant foods, can foods and sugary drinks instead
of pure drinking water. They should take home made
food as per possible,

(iii)people are to be encouraged to take more fruits and
vegetables and fewer foods high in sugar, salts and
saturated fats to avoid diabetes,

(iv) People are to be suggested to avoid sedentary works
rather doing physical labor,
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(v) Urban people can be advised to walk to their nearby
working place and they should develop a habit of
morning and/or evening walk to avoid obesity and
diabetes.

The health authority can play a decisive role to implement

the above proposals. The community can do a lot in
achieving the target of reducing the prevalence of NCDs.
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