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Abstract

Background: Typhoid fever is spread by ingestion of contaminated food or water, which is linked to infrastructure; spe-
cifically, sewage and sanitation. In developing countries, infrastructure varies according to socioeconomic status (SES).
Balochistan is the least developed province of Pakistan.

Aims: To analyse the association between the clinical features of typhoid fever and socioeconomic status.

Methods: A quantitative, cross-sectional study was conducted in Quetta, Balochistan, Pakistan. Between May and Oc-
tober 2017, 143 patients presented to tertiary care hospitals and private clinics with a complaint of fever lasting ~3 days,
along with a clinical history of headache, malaise, diarrhoea or constipation, abdominal pain, dry cough, and anorexia.
All patients had a positive blood culture for Salmonella enterica serotype Typhi. Eighteen patients dropped out of the study,
leaving 125.

Results: Seventy (56%) participants had low socioeconomic status (SES), 40 (32%) middle SES and 15( 12%) high SES. The
strongest predictors of presenting with typhoid fever were patients’ clinical condition when presenting to health facilities,
followed by SES. Most respondents had a treatment duration of 1-2 weeks. SES had a high impact on source of drinking
water supply.

Conclusion: The strongest predictor of reporting typhoid fever was the current clinical condition of the patients, followed
closely by SES. The incidence of typhoid fever in the low SES patients was almost the same as in the middle and high SES
patients. Patients with low SES were more susceptible to contracting typhoid fever due to poor health status and facilities.
Keywords: Balochistan, socioeconomic status, typhoid fever, enteric fever, Pakistan.

Citation: Samsoor Zarak M; Sana H; Shah M; Lehri S; Saghir M; Gul Q. et al. Association of clinical features of typhoid fever with socioeconomic status
in Pakistan. East Mediterr Health J. 2021;27(11):1078-1083. https://doi.org/10.26719/emhj.21.054

Received: 25/09/19; accepted: 19/04/21

Copyright © World Health Organization (WHO) 2021. Open Access. Some rights reserved. This work is available under the CC BY-NC-SA 3.0 IGO license
(https://creativecommons.org/licenses/by-nc-sa/3.0/igo)

2013 in Quetta, 18.6% of paediatric patients had positive
serological tests for typhoid fever (5). In Karachi, the
incidence of typhoid fever was 710/100 000 when
diagnosed by serological tests, and almost 170/100 000
when diagnosed by blood culture (6).

Introduction

Typhoid fever is a severe illness caused primarily by
Gram-negative Salmonella enterica serotype Typhi (1). It is
indicated by nonspecific symptoms such as continuous
fever, headache, nausea, poor appetite, lethargy, diar-
rhoea and sometimes constipation (2). Other clinical fea-
tures include splenomegaly, hepatomegaly, rose spots,
and lethal intestinal perforation (1). It is contracted via the

Health issues are frequently related to socioeconomic
status (SES), which serves as a reliable indicator of
population mortality and morbidity (7). Most studies have

faecal-oral route by ingestion of food or water contami-
nated with Salmonella species. Poor hygiene and sewage
are considered to be contributing factors. The global bur-
den of typhoid fever over the past few decades shows that
there are 21.6 million cases globally and ~216 500 deaths
annually (3). The annual incidence of typhoid fever in
Asia is > 100/100 000 cases (4). More than 90% of typhoid
fever cases arise from South and Southeast Asia (3), main-
ly Pakistan, India, China, Indonesia and Viet Nam, where
the disease is still considered to be endemic (4).

Pakistan is a developing country with a rapidly
growing population and less than satisfactory water,
food and hygiene measures that result in a flourishing
habitat for infectious diseases. According to a study in

shed light on health-related issues associated with low
SES; mainly because individuals with low SES are more
susceptible toillness and death compared with middle and
high SES. Typhoid fever remains a poorly characterized
disease, with uncertain and often inaccessible methods
of diagnosis and lack of data about the total global burden
(8). It is hard to understand the incidence and prevalence
patterns of typhoid fever among the population due to its
often random occurrence without much distinction for
SES or age.

The present study is believed to be the first to analyse
the association of typhoid fever and its clinical features,
such as signs and symptoms, duration and treatment,
with SES.

1078


https://creativecommons.org/licenses/by-nc-sa/3.0/igo

Research article

EMH]J - Vol. 27 No. 11 - 2021

Methods
Study design and population

This was a questionnaire-based quantitative, cross-sec-
tional study conducted in Quetta, Balochistan, Pakistan.
Between May and October 2017, 143 patients presented
to tertiary care hospitals and private clinics with a com-
plaint of fever lasting ~3 days, along with a clinical his-
tory of headache, malaise, diarrhoea or constipation, ab-
dominal pain, dry cough, and anorexia. All patients had
a positive blood culture for S. Typhi. Participants were
interviewed and their answers were recorded. Eighteen
patients dropped out of the study, leaving a total of 125.

Ethical considerations

Informed consent was obtained from the patients for
publication of this study at the time of interview. The
study was reviewed by the Institutional Review Board of
Bolan Medical College, Quetta.

Study tool

The study tool was a self-designed pro forma divided into
3 sections: (1) informed consent; (2) demographic charac-
teristics of patients; and (3) questionnaire comprising 23
questions (6 on SES, 4 on personal hygiene and 13 on clin-
ical aspects of typhoid fever). The first 9 questions had
several options and only 1 was to be circled as an answer,
whereas the last 14 required written statements.

Data analysis

The statistical analysis was done using SPSS version 20.
Statistical significance was determined by y* test and
Pvalue (< 0.05). A regression model was used to establish
the association of clinical features of typhoid fever with
SES.

Results

Demographic characteristics

Ninety-one patients (72.8%) were aged 1-30 years and 73
(58.4%) were female (Table 1). Forty-six (36.8%) patients
were illiterate and 34 (27.2%) were employed by the gov-
ernment on low wages. Fifty-six (44.8%) patients be-
longed to nuclear families; 75 (60%) owned their houses
and 56 (44.8%) had newly constructed cement rather than
traditional mud houses.

Water supply

Most of the participants (n = 92; 73.6%) used tap water for
drinking and 33 (26.4%) used filtered water.

SES

SES was based on a 2006 definition (9): low SES was an in-
come of 4000-20 000 Pakistani rupees (PKR); middle SES
was 50 000-100 000 PKR; and high SES was > 100 000
PKR. There were 70 (56%) participants with low SES, 40
(32%) with middle SES and 15 (12%) with high SES.

Table 1 Demographic characteristics

Demographic characteristics No. of Percentage
patients
Age (years)
1-30 91 72.8
31-60 30 24
61-90 4 3.2
Sex
Male 52 41.6
Female 73 58.4
Education
None 46 36.8
High school or under 51 40.8
Undergraduate 17 13.6
Postgraduate un 8.8
Occupation
Government 34 27.2
Student 33 26.4
Labourer 18 14.4
Business/landlord 5 4.0
Housewife 23 18.4
Not mentioned 12 9.6
Type of family
Nuclear 56 44.8
Extended 42 33.6
Not mentioned 27 21.6
House occupancy
Owned 75 60.0
Rented 43 34.4
Not mentioned 7 5.6
House construction
Mud 54 43.2
Cement 56 44.8
Not mentioned 15 12.0
Clinical features

Most of the participants (n = 93; 74.4%) had a first-time
infection (Table 2). Ninety-four (75.2%) reported improve-
ment in their health after initiating treatment, and 91
(72.8%) reported that duration of illness was < 1 month.
Forty-three (34.4%) participants were prescribed a com-
bination of antibiotics and analgesics, and 77 (61.6%) used
only cephalosporin. The duration of treatment for 101
(80.8%) patients was 1-2 weeks.

Signs and symptoms

Most of the patients presented with fever (n = 123; 98.4%),
112 (89.6%) with nausea or vomiting, and 114 (91.2%) with
diarrhoea (Table 3).

Typhoid fever and SES

Most respondents had treatment duration of 1-2 weeks,
which was significantly more likely in patients with low
or middle SES (P = 0.006) (Table 4). Unsatisfactory per-
sonal hygiene was significantly associated with low and
middle SES (P = 0.000). Eating outside was significantly
more common in patients with low or middle SES (P =
0.008). Use of complementary medicine was significant-
ly more common in patients with low or middle SES (P =
0.006).
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Table 2 Clinical features of patients with typhoid fever

Clinical aspects

Type of infection
First time
Relapse

Current condition
Improved
Not improved
Uncertain

Duration of disease
<1month
1-3 months
4-6 months
1-2 years
> 2 years
Uncertain

Drugs
Antibiotic
Antibiotic + analgesic
Antibiotic +analgesic + antinausea
Antibiotic + analgesic + antacid
Antibiotic + analgesic + antinausea +
antacid
Antibiotic + antinausea
Antibiotic + analgesic + antidiarrhoeal
Antibiotics
Cephalosporin
Quinolone
Penicillin
Other types
Cephalosporin + quinolone
Cephalosporin + penicillin
Cephalosporin + any other

Cephalosporin + quinolone + any other

Duration of treatment
1-14 days
15-28 days
<1month
Uncertain

No. of
patients

93
32

94
13
18

91
27
1

1
1
4

13
43
19
35
7
4
4

71
19

IS

10

101
10

13

Percentage

74-4
25.6

75.2
10.4

14.4

72.8
21.6
0.8
0.8
0.8

3.2

10.4
34.4
15.2
28.0
5.6
3.2
3.2

80.8
8.0

10.4
0.8

Table 3 Signs and symptoms in patients with typhoid fever

Complications

Fever
Febrile
Nonfebrile

Pain
Headache
Abdominal pain
Body ache
Headache, body ache
Headache, abdominal pain
Body ache, abdominal pain
Headache, abdominal pain, body ache

Nausea/vomiting
Present
Absent

Diarrhoea/loose motion
Present
Absent

No. of
patients

123
2

23
37
19
14
11
18
3

112
13

114
1

Percentage

98.4
1.6

18.4
20.6
15.2
1.2
8.8
14.4
2.4

89.6
10.4

912
8.8

Demographic factors associated with water
supply in patients with typhoid fever

Personal hygiene showed a significant association with
the source of water supply (P = 0.000). Socioeconomic

status SES also showed a significant association with
source of water supply (P = 0.000).

Regression analysis of association of SES and
Clinical features of typhoid fever

The strongest predictor of reporting typhoid fever was
patients’ current condition, with an odds ratio (OR) of
1.3 [95% confidence interval (CI) 0.76-2.1] (Table 5). SES
was the next strongest contributing factor (OR 1.2, 95% CI
0.68-2.2). This indicated that patients who had typhoid
fever were more likely to report signs and symptoms
than those who did not have signs and symptoms, after
controlling for all other factors in the model. The OR for
infections was 0.87, indicating that for every additional
typhoid infection, respondents were 0.87 times less likely
to report it, after controlling for other factors in the mod-
el.

Discussion

SES is a reliable indicator of morbidity and mortality, and
serves as a predictor for society as a whole (10). Since the
19th century, a lot of work has been done to discover the
relationship between social and health status. Multiple
indicators are used to measure SES in a community, in-
cluding occupation, education and income/wealth. To
understand better the intricacies of SES, these indicators
need to be considered all at once, along with others af-
fecting the economic and living conditions of the popula-
tion (11). Our study considered the dimension of income
to classify SES in accordance with a detailed study con-
ducted in 2006, defining the income groups in Pakistan
(9). The dimensions of education and occupation were
also included to gain a better understanding of the asso-
ciation.

We observed that most of the patients diagnosed with
typhoid fever were aged 1-30 years, which confirmed
previous findings (12), and 56% of the patients had low
SES. It was also observed that 36.8% of patients were
uneducated. Most of the patients were employed;
however, their SES was not dictated by whether they
were employed but rather by their income. Although
patients with middle and high SES were diagnosed
with typhoid fever, their comparatively better living
conditions with regard to water and food supply, as well
as their awareness of seeking timely medical attention,
gave them a better chance of avoiding the disease and its
consequences.

Most of the patients diagnosed with typhoid fever had
unfiltered water supplies, which supports the fact that
water and food sources are the most common methods of
transmission (13). We also observed that people with high
SES had mostly filtered water resources but nevertheless
succumbed to the disease, indicating other risk factors
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Table 4 Typhoid fever and SES

Socioeconomic class

Middle
Disease duration
><1month 15 44 32 0.354
1-3 months (o] 20 7
4-6 months 0 1 0
1-2 year 0 1 0
> 2 years o 1 0
Uncertain (o] 3 1
Treatment duration
1day o o 1 0.006
2-3days (o] 16 5
4-7days 0 1 3
1-2 weeks 1 31 23
3-4 weeks 4 1 5
1-2 month 0 10 2
> 2 months 0 1 0
Uncertain 0 0 1
Personal hygiene
Satisfactory 15 1 26 0.000
Not satisfactory 0 69 14
Habit of eating outside
Frequently 13 29 26 0.008
Not likely 2 20 8
Failed to mention (o] 21 6
Cause of treatment-seeking delay
Burden of studies (o] o] 2
Failed to mention 0 1 4 0.221
Lack of awareness (o] 3 1
Lack of facilities 0 7 1
Misdiagnosed o 2 0
None 15 46 31
Self-medication 0 0 1
Took a break because of pregnancy o 1 0
Complementary medicine tried
Yes 2 20 4 0.006
No 12 29 29
Failed to mention 1 21 7

like food and hygiene practices. Cephalosporin was a
popular choice of treatment, and in some cases, empirical
therapy was undertaken to cure symptoms.

SES also had a significant effect on duration of
treatment and was shorter in patients with high

lasted for several months. This confirms the explanation
that people with high SES have the awareness and basic
facilities to seek early medical intervention. Furthermore,
some participants had a considerable period of delay
before seeking medical intervention. The most common

reason besides lack of facilities was lack of awareness
regarding the disease and its basic signs and symptoms.

compared with middle or low SES. The duration of
treatment for some patients with low or middle SES

Table 5 Demographic factors associated with water supply in patients with typhoid fever

Demographic factors Source of water supply
Tap water Filtered water
Hygienic practices
Satisfactory 21 21 0.000
Not satisfactory 71 12
Eating habits
Healthy 44 24 0.019
Unhealthy 23 7
Failed to mention 25 2
Socioeconomic status
High 5 10 0.000
Low 65 5
Middle 22 18

)y test.
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Patients, especially those with low SES, were in the habit
of seeking treatment with complementary medicine.

SES played a significant role in patients’ hygiene,
indicating poor hygienic practice in those with low SES.
Typhoid fever was most commonly observed in patients
with low SES but it was also seen in those with high SES,
which suggests that SES does not necessarily dictate
the causative pattern of typhoid fever. Its occurrence in
less-privileged people is understandable due to lack of
education regarding the disease and collective poor living
conditions and health facilities. The fact that typhoid
fever affects the middle and high SES groups in roughly
the same measure gives it a unique and confounding
causative pattern.

The largest contributor to reporting a case of typhoid
fever was the current condition of the patients, followed
closely by SES. We also observed that patients who
had typhoid fever were more likely to report signs and
symptoms of the disease than were those who did not
have signs and symptoms, after controlling for other

Conclusion

Typhoid fever remains one of the most poorly character-
ized diseases even today. This is mainly due to the lack of
data on the global burden of the disease and controversies
regarding the accuracy of the diagnostic tests, and lack
of awareness in the general population. Our study con-
cluded that the largest contributor to reporting typhoid
fever was the current condition of the patients followed
closely by SES. We showed that the incidence pattern of
typhoid fever had no distinction for SES and the disease
affected people with low SES in almost the same meas-
ure as those with middle and high SES. However, patients
with low SES are more susceptible to contracting typhoid
fever with more distressing signs, symptoms and disease
duration due to meagre health education and facilities.
There is a need for health professionals and the general
population to address typhoid fever, prioritizing low and
middle SES and poor health facilities, which pose a threat

factors in the model. as great as multidrug-resistant bacteria.

One limitation of the present study was that it was based
on a small sample. Further research in a larger population-
based study may give better and more consistent results.
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Lien entre le tableau clinique de la fiévre typhoide et le statut socio-économique au
Pakistan

Résume

Contexte : La fiévre typhoide se propage par ingestion d'eau ou d'aliments contaminés, elle-méme liée aux
infrastructures, et plus particulierement aux systémes d'égout et d'assainissement de l'eau. Dans les pays en
développement, les infrastructures varient en fonction du statut socio-économique. Le Baloutchistan est la province la
moins développée du Pakistan.

Objectifs : Analyser le lien entre le tableau clinique de la fiévre typhoide et le statut socio-économique des patients.

Méthodes : Une étude transversale quantitative a été menée a Quetta, au Baloutchistan (Pakistan). Entre mai et
octobre 2017, 143 patients ont consulté dans des hopitaux de soins tertiaires et des cliniques privées pour une
fievre qui persistait depuis environ trois jours, accompagnée d’antécédents cliniques de céphalées, de malaise, de
diarrhée ou de constipation, de douleurs abdominales, de toux seche et d'anorexie. Tous les patients présentaient
une hémoculture positive pour la Salmonella enterica sérotype Typhi. Dix-huit patients ont quitté I'étude, qui s'est
poursuivie avec les 125 restants.

Résultats : Soixante-dix participants (56 %) avaient un statut socio-économique faible, 40 (32 %) avaient un statut
moyen et 15 (12 %) avaient un statut élevé. L'état clinique des patients lors de leur arrivée dans les établissements de
santé, suivis par le statut socio-économique étaient les principaux facteurs prédictifs de consultation pour symptomes
de fiévre typhoide. La plupart des participants ont recu un traitement dont la durée était d'une a deux semaines. Le
statut socio-économique avait un impact important sur la source d'approvisionnement en eau potable.

Conclusion : Le principal facteur prédictif de déclaration de symptomes de fiévre typhoide était I'état clinique des
patients au moment de leur arrivée dans létablissement de santé, suivi de prés par le statut socio-économique.
L'incidence de la fiévre typhoide chez les patients de faible statut socio-économique était presque la méme que chez
les patients de statut moyen ou élevé. Les patients ayant un statut socio-économique faible étaient plus susceptibles
de contracter la fiévre typhoide en raison de leur mauvais état de santé et d'installations sanitaires médiocres.
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