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and mean age was calculated as 52.71±10.50 
years. There were 75%(45) were male whereas 
25%(15) were females. In this study, we determined 
the efficacy of a single anterior ilioinguinal 
approach for the management of bi-columnar 
acetabulum fracture and we found that the 
percentage of efficacy was 86.7%. Another study 
reported that a single anterior ilioinguinal approach 
had an efficacy of 95.5% (>80 Harris hip score) for 
the management of bi-columnar acetabulum 
fracture11. Gupta et al. reported in a study that a 
single anterior ilioinguinal approach had an efficacy 
of 81.8% (>80 Harris Hip Score) for the management 
of bi-columnar acetabulum fracture12. 

The “gold standard” for treating displaced acetab-
ular fractures for the past 40 years has been surgery. 
A virtually perfect open reduction and internal 
fixation can significantly lower fracture complica-
tions and improve clinical outcomes for patients17. 
However, for acetabular fracture surgery, picking 
the right strategy is essential. previously, the majority 
of acetabular anterior column and anterior wall 
fracture cases were successfully treated with the 
typical ilioinguinal. A second incision exposing a 
lateral window along the iliac crest is utilized to 
enable reduction and fixation in fractures with a 
high anterior column component (exiting the iliac 
crest) or those needing posterior column lag screws.

Patients were classified based on BMI in a retrospec-
tive examination of 169 consecutive surgically 
repaired acetabular fractures to determine postop-
erative complications18. The results showed that the 
participants with a BMI of 30 or higher had a 2.1-fold 
increased risk of estimated blood loss of more than 
750 cc and a 2.6-fold increased risk of deep vein 
thrombosis, while those with a BMI of 40 or higher 
had a 5-fold increased risk of wound infection. 
Obese patients occasionally require surgical treat-
ment, but we can use this knowledge to educate 
patients about their elevated risk of problems and 
look into ways to reduce them19. 

In a retrospective analysis of 53 patients with surgi-
cally treated acetabular fractures who were 
followed for two years, age, fracture complexity, 
and injury to the head of femurs were statically 
meaningful markers of poor outcome2. Patients 
under the age of 40 had a better prognosis than 
those who were older. The authors believe that 
osteoporosis, which makes surgical reduction and 
fixation difficult, is a contributing factor in older 
patients’ inferior outcomes. A bigger trial by Matta, 
which also included 262 fractures followed for a 
minimum of two years revealed that age is an 
independent risk factor for clinical prognosis. Only 
68% of patients 40 years of age or older showed a 
G-E result compared to 81% of patients under the 
age of 40. In a more recent investigation, it was 

determined what characteristics in individuals 
above the age of 55 affected radiographic and 
clinical outcomes20. 

In a dataset consisting, Carroll et al. found that 50% of 
patients had concomitant injuries: 35% had lower 
extremity injuries, which were most common, 19% had 
chest injuries, 18% had head injuries, 13% had nerve 
palsies, 8% had abdomen injuries, 6% had genitouri-
nary injuries, and 4% had spine injuries21. As many as 
35% of isolated acetabular fractures necessitate blood 
transfusions, according to one research22. Upon admis-
sion, the sciatic nerve injury must also be examined. 
The peroneal division of the sciatic nerve is usually 
invariably injured, though less frequently the tibial 
division is as well. A foot drop will occur if the peroneal 
nerve division of the sciatic nerve is injured23,24. The 
surgical exposure and reduction of acetabular 
fractures may become more straightforward and 
practical with the improved method because it was 
closer to the acetabular quadrilateral plate11,25. 

CONCLUSION
The current study determined the efficacy of a 
single anterior ilioinguinal approach for the man-
agement of bi-columnar acetabulum fracture. The 
percentage of efficacy was 86.7%. Therefore, it is 
concluded that the use of the single anterior 
ilioinguinal approach for the treatment of acetabu-
lar fractures provides an excellent result. Further-
more, there were fewer complications, thus the 
single anterior ilioinguinal approach might be a 
preferable choice for the treatment of bicolumnar 
acetabular fracture.
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DISCUSSION
Acetabulum fractures typically occur in young 
adults as a result of high-velocity injuries (e.g., 
high-speed vehicle or falls on the floor from height); 
they are frequently linked to other potentially fatal 
injuries. The hip joint develops articular incongruity as 
a result of the fracture pieces being displaced, 
which causes aberrant pressure to be distributed on 
the articular cartilage surface. This may cause the 
cartilage surface to rapidly deteriorate, which can 
cause crippling hip joint arthritis. One of the most 
complicated injuries that orthopedic surgeons treat 
is acetabular fractures. Our grasp of surgical proce-
dures, reduction strategies, problems, and 
outcomes were introduced by Gupta and Ziran’s 
work12,13. After 20 years, up to 80% of acetabular 
fractures that had surgery reported good to 
outstanding functional outcomes14,15. 

The clinical prognosis of an acetabular fracture may 
be influenced by a variety of variables, including 
pre-existing disorders, injury-related factors, surgical 
concerns, and postoperative sequelae. Clinical 
success has been demonstrated to be highly 
dependent on the quality of the articular reduc-
tion15,16. Case reports of the surgical fixation of 
acetabular fractures were the first results to be 
published. A study used plates and screws to treat 
an acetabular fracture into the inner side of the ilium 
1943. In 1949, the anterior iliofemoral technique for 
surgically stabilizing an acetabular fracture was 
described13. 

In the current study, the age distribution of the 
patients was done, and it shows that out of 60 
patients, 49(81.7 %) were in the age group of 40-60 
years and 11(18.3%) were in the age group of 61-80 
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ABSTRACT

Background: Substance use is common among vulnerable populations including prisoners. The 
study aimed to assess the incidence of chewable tobacco and its association with dental caries 
and periodontal health status among incarcerated women (prisoners).  

Methods: A cross-sectional study (December 2021 to February 2022) was conducted on prisoners 
(Central Jail for Women, Karachi). Approval from the Institutional Review Board, JSMU 
(JSMU/IRB/2021/579) and permission from the Home Department, Government of Sindh 
(HD/SO(PRS-I)/11-235/2021), was sought before the study. All females (n=131), aged 18-65 years, 
serving various jail terms, were selected. The data on chewable tobacco, betel quid, paan, and 
gutka was recorded. Indices, like D (Decayed), M (Missing), F (Filled) teeth (DMFT) and Community 
Periodontal Index (CPI), were used to assess dental health status. To assess the association between 
dental caries and periodontal disease severity, ANOVA, Student t-test, and Chi-square was used. A 
p-value of < 0.05 was considered statistically significant.

Results: Out of 131, about 22 (16.8%) prisoners were active smokers. The most consumed substance 
among participants were chalia 38 (29%), gutka 38 (29%) followed by pan 23 (17.6%) and tobacco 
23 (17.6%) with a mean duration of 6.73 (7.72) years ranging between 0-40 years. DMFT score was not 
found significantly correlated with substance use among study participants (p=0.100). However, the 
severity of periodontitis observed was significantly (p=0.031) related to chewable tobacco. 

Conclusion: The study found a significant association between substance use and the severity of 
periodontitis (p=0.031) highlighting the alarming health status among incarcerated women in the prison.
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and mean age was calculated as 52.71±10.50 
years. There were 75%(45) were male whereas 
25%(15) were females. In this study, we determined 
the efficacy of a single anterior ilioinguinal 
approach for the management of bi-columnar 
acetabulum fracture and we found that the 
percentage of efficacy was 86.7%. Another study 
reported that a single anterior ilioinguinal approach 
had an efficacy of 95.5% (>80 Harris hip score) for 
the management of bi-columnar acetabulum 
fracture11. Gupta et al. reported in a study that a 
single anterior ilioinguinal approach had an efficacy 
of 81.8% (>80 Harris Hip Score) for the management 
of bi-columnar acetabulum fracture12. 

The “gold standard” for treating displaced acetab-
ular fractures for the past 40 years has been surgery. 
A virtually perfect open reduction and internal 
fixation can significantly lower fracture complica-
tions and improve clinical outcomes for patients17. 
However, for acetabular fracture surgery, picking 
the right strategy is essential. previously, the majority 
of acetabular anterior column and anterior wall 
fracture cases were successfully treated with the 
typical ilioinguinal. A second incision exposing a 
lateral window along the iliac crest is utilized to 
enable reduction and fixation in fractures with a 
high anterior column component (exiting the iliac 
crest) or those needing posterior column lag screws.

Patients were classified based on BMI in a retrospec-
tive examination of 169 consecutive surgically 
repaired acetabular fractures to determine postop-
erative complications18. The results showed that the 
participants with a BMI of 30 or higher had a 2.1-fold 
increased risk of estimated blood loss of more than 
750 cc and a 2.6-fold increased risk of deep vein 
thrombosis, while those with a BMI of 40 or higher 
had a 5-fold increased risk of wound infection. 
Obese patients occasionally require surgical treat-
ment, but we can use this knowledge to educate 
patients about their elevated risk of problems and 
look into ways to reduce them19. 

In a retrospective analysis of 53 patients with surgi-
cally treated acetabular fractures who were 
followed for two years, age, fracture complexity, 
and injury to the head of femurs were statically 
meaningful markers of poor outcome2. Patients 
under the age of 40 had a better prognosis than 
those who were older. The authors believe that 
osteoporosis, which makes surgical reduction and 
fixation difficult, is a contributing factor in older 
patients’ inferior outcomes. A bigger trial by Matta, 
which also included 262 fractures followed for a 
minimum of two years revealed that age is an 
independent risk factor for clinical prognosis. Only 
68% of patients 40 years of age or older showed a 
G-E result compared to 81% of patients under the 
age of 40. In a more recent investigation, it was 

determined what characteristics in individuals 
above the age of 55 affected radiographic and 
clinical outcomes20. 

In a dataset consisting, Carroll et al. found that 50% of 
patients had concomitant injuries: 35% had lower 
extremity injuries, which were most common, 19% had 
chest injuries, 18% had head injuries, 13% had nerve 
palsies, 8% had abdomen injuries, 6% had genitouri-
nary injuries, and 4% had spine injuries21. As many as 
35% of isolated acetabular fractures necessitate blood 
transfusions, according to one research22. Upon admis-
sion, the sciatic nerve injury must also be examined. 
The peroneal division of the sciatic nerve is usually 
invariably injured, though less frequently the tibial 
division is as well. A foot drop will occur if the peroneal 
nerve division of the sciatic nerve is injured23,24. The 
surgical exposure and reduction of acetabular 
fractures may become more straightforward and 
practical with the improved method because it was 
closer to the acetabular quadrilateral plate11,25. 

CONCLUSION
The current study determined the efficacy of a 
single anterior ilioinguinal approach for the man-
agement of bi-columnar acetabulum fracture. The 
percentage of efficacy was 86.7%. Therefore, it is 
concluded that the use of the single anterior 
ilioinguinal approach for the treatment of acetabu-
lar fractures provides an excellent result. Further-
more, there were fewer complications, thus the 
single anterior ilioinguinal approach might be a 
preferable choice for the treatment of bicolumnar 
acetabular fracture.
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DISCUSSION
Acetabulum fractures typically occur in young 
adults as a result of high-velocity injuries (e.g., 
high-speed vehicle or falls on the floor from height); 
they are frequently linked to other potentially fatal 
injuries. The hip joint develops articular incongruity as 
a result of the fracture pieces being displaced, 
which causes aberrant pressure to be distributed on 
the articular cartilage surface. This may cause the 
cartilage surface to rapidly deteriorate, which can 
cause crippling hip joint arthritis. One of the most 
complicated injuries that orthopedic surgeons treat 
is acetabular fractures. Our grasp of surgical proce-
dures, reduction strategies, problems, and 
outcomes were introduced by Gupta and Ziran’s 
work12,13. After 20 years, up to 80% of acetabular 
fractures that had surgery reported good to 
outstanding functional outcomes14,15. 

The clinical prognosis of an acetabular fracture may 
be influenced by a variety of variables, including 
pre-existing disorders, injury-related factors, surgical 
concerns, and postoperative sequelae. Clinical 
success has been demonstrated to be highly 
dependent on the quality of the articular reduc-
tion15,16. Case reports of the surgical fixation of 
acetabular fractures were the first results to be 
published. A study used plates and screws to treat 
an acetabular fracture into the inner side of the ilium 
1943. In 1949, the anterior iliofemoral technique for 
surgically stabilizing an acetabular fracture was 
described13. 

In the current study, the age distribution of the 
patients was done, and it shows that out of 60 
patients, 49(81.7 %) were in the age group of 40-60 
years and 11(18.3%) were in the age group of 61-80 

INTRODUCTION
Dental caries and periodontitis are increasing at an 
alarming rate, though, only a few researchers have 
evaluated the dental health of the incarcerated popu-
lation. According to global studies around 5% of people, 
ranging from teens to older ones use non-alcoholic 
substances1. Regarding Pakistan, 20% of the population is 
addicted to tobacco while, above 30% of males and 
above 5% of females are engaged in smoking2. Not only 
that, almost 70 to 75% of oral cancer patients are most 
likely to become one due to pan, gutka, main puri 
tobacco, shisha, naswar, and other non-alcoholic 
consumption available locally and easily3. Pakistan and 
India have the highest number of gutka consumers, 
globally4,5. 

Prisoners are the vulnerable group having the inaccessi-
bility of dental and physical health services thus, overall, 
these individuals have poor oral health status. Neverthe-
less, this subject has been gravely neglected. Incarcerat-
ed populations are more at risk of consuming illegal or 
harmful substances. Furthermore, they have less accessi-
bility to dental care and have poor oral hygiene habits 
which subsequently add up to the hazardous physical 
effects of the substance on dental health status3-6. 

Evidence from the literature has shown that there is 
a high prevalence of substance use among less 
privileged and vulnerable populations including 
prisoners or homeless people. These marginalized 
populations have adverse life experiences that lead 
to considerable social exclusion, making them 
powerful determinants of marginalization in both 
high and low-income countries7.

Most of the studies on oral health assessment in 
substance users are cross-sectional or case studies 
and have assessed only one type of substance8-10. 
Many studies and reviews that have addressed the 
issue of substance use and oral health in the general 
population were conducted internationally8-11. 
Therefore, considering the extreme scarcity of local 
literature the present study was conducted to ascer-
tain the incidence of substance use and the status 
of oral health among women prisoners.  

METHODS
A cross-sectional study was conducted on n=131 prison-
ers, between December 2021 to February 2022 at the 
Central Jail for Women, Karachi, Sindh and the Depart-
ment of Community and Preventive Dentistry, Sindh 
Institute of Oral Health Sciences, Jinnah Sindh Medical 
University, Karachi, Pakistan. The study was conducted 
after the approval from the Institutional Review Board of 
JSMU (JSMU/IRB/2021/579) and permission from the 
Home Department of Government of Sindh 
(HD/SO(PRS-I)/11-235/2021). A non-probability conve-
nience sampling technique was used to enroll partici-
pants in the study. The prevalence of dental caries was 
reported to be high 43% among women in Pakistan. The 

population of women incarcerated in Sindh prisons was 
205, the margin of error as 5%, and a confidence level of 
95%, a sample size of 131 was calculated11,8. All female 
inmates between the ages of 18-65 years, who served 
various jail terms including those sentenced to life, prison-
ers condemned to death and awaiting trial were includ-
ed in the study. Women younger than 18 years or older 
than 65 years or those who refused to give consent to 
participate were excluded. Those women with pre-exist-
ing psychiatric or neurological morbidity were also 
excluded. 

Data was collected using predefined proforma and 
oral examination. The data on socio-demographics, 
duration of incarceration, frequency of teeth brushing, 
a material used for teeth brushing and substance 
abuse (smoking/pan/tobacco/naswar), frequency 
and duration of substance abuse, were recorded in a 
predefined structured questionnaire. 

For each participant, oral examination was done. 
Dental caries and periodontal examination were 
performed under direct sunlight while wearing proper 
personal protective equipment (PPE), using a mouth 
mirror, explorer and CPITN probe. The examinations 
were conducted by a consultant dentist with over five 
years of experience. D (Decayed), M (Missing), F 
(Filled) and teeth (DMFT) index was used to examine 
the number of carious, missing, and filled teeth to 
establish the status of dental health among partici-
pants. The aggregate of specific DMFT scores divided 
by the total population yielded the mean number of 
DMFT. Similarly, Community Periodontal Index (CPI) 
Index was used to assess the severity of periodontal 
disease among women prisoners. The required exam-
ination was conducted using the CPITN-probe 
(WHO-probe). Periodontal ailments were assigned a 
value on a scale of 0 to 4, i.e., healthy, mild, moderate 
and severe periodontitis12.

All data were entered and analyzed using Statistical 
Package for the Social Sciences (SPSS) version 26. All 
continuous variables were presented as mean and 
standard deviation including age, scores, and 
duration of substance use. All categorical variables 
(severity of caries, smoking status, and substance use) 
were presented as frequency and percentages. 
Association between dental caries, periodontal 
disease severity, and substance use were explored 
using analysis of variance (ANOVA), Student t-test, 
and Chi-square. A p-value of < 0.05 was set as the 
cut-off value for significance. 

RESULTS
A total of 131 incarcerated women were examined 
for oral health hygiene. The mean age of prisoners 
was 34.73 ± 9.94 years. A very small percentage of 
women had diabetes mellitus type 2 however, 16% 
of women had hypertension. Most of the prisoners 
had no formal education (Table 1). 
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About 22 (16.8%) prisoners were active smokers. 
Table 2 shows the frequency of different types of 
substances used by the women prisoners in Karachi 
Central Jail. Most of them have been using these for 
almost a decade. The mean duration of substance 
use was 6.73 (7.72) years ranging between 0 to 40 
years. The most consumed substances among 
participants were chalia, 38 (29%) and gutka, 38 

(29%) followed by pan, 23 (17.6%) and tobacco, 23 
(17.6%).  Table 2 also demonstrates that the DMFT 
score did not produce a significant correlation with 
substance use among study participants. Table 3 
illustrates the association between substance use 
among incarcerated women and the severity of 
periodontitis (p=0.031).

Table 1: Characteristics of study participants.

Table 2: Association between DMFT Score and substance use among women in prison.

Parameters Frequency n (%)
(n=131)

Age Groups
 35 years > 35 years

70 (53.4%) 61 (46.6%)

Ethnicity
Sindhi Punjabi Baloch Pashtun Urdu Other

24 (18.3%) 36 (27.5%) 16 (12.2%) 11 (8.4%) 10 (7.6) 34 
(26%)

Education
No formal 
education

Primary to 
Secondary

Matric to 
Intermediate Bachelors or above

80 (61.1%) 29 (22.1%) 18 (13.7%) 4 (3.1%)

Marital Status Married Divorced Unmarried Widowed
54 (41.3%) 25 (19.1%) 20 (15.3%) 32 (24.4%)

Number of 
Children

Not married No children 1-3 >3 to 6 >6 6

20 (15.3%) 32 (24.4%) 56 (42.7%) 18 
(13.7%)

4 
(3.1%) 1 (0.8%)

Residence (Before
incarceration)

Urban Rural
101 (77.1%) 30 (22.9%)

History of 
Diabetes Mellitus

Yes No
10 (7.6%) 121 (92.4%)

History of 
Hypertension

Yes No
21 (16.0%) 110 (84.0%)

Variables DMFT Score p-Value
0-5 6-10 11-31

Substance Use

Yes 48 (63.2%) 30 (71.4%) 12 (92.3%)
0.102

No 28 (36.8%) 12 (28.6%) 1 (7.7%)

Substance type

Pan 8 (16.7%) 12 (40%) 3 (25%) 0.071

Gutka 17 (35.4%) 15 (50%) 6 (50%) 0.377

Tobacco 11 (22.9%) 7 (23.3%) 5 (41.7%) 0.389

Naswar 7 (14.6%) 7 (23.3%) 4 (33.3%) 0.298

Chalia 28 (58.3%) 5 (16.7%) 5 (41.7%) 0.001

Smoking 9 (18.8%) 9 (30%) 4 (33.3%) 0.395

DMFT is the sum of the number of Decayed, missing due to caries, and filled teeth in the permanent teeth, *Chi square test 
of association was used and a p≤0.05 was set as statistically significant. 

remain limited to childhood but progress into adult-
hood, as stunting is a precursor of overall poor 
development characterized by poverty and chron-
ic illness13. Good nutrition decreases the psychologi-
cal and healthcare burden on the societies of these 
countries13,18. Despite the Universal Declaration of 
Human Rights 1948, when the WHO declared 
adequate food to be a human right, developing 
countries are still facing a growing challenge of 
malnutrition19,20. 

Maternal knowledge of nutrition rather than their 
formal education is found to have the biggest 
impact on child malnutrition, while the father’s 
formal education level has a direct negative 
relationship to the odds of malnourishment in a 
child21. According to Fotso, the rural and urban 
differences in malnutrition have narrowed primarily 
due to the increasing number of urban poor popula-
tions leading to urban malnutrition in recent years22.
 
Our study showed more female children vs. males 
had malnutrition but we did not take into account 
the number of male and female participants or 
gender ratio in our study. Interestingly female 
gender is seen in general as at risk to develop 
malnutrition but scientific data reflects contrary 
findings. A cross-sectional study conducted by 
Jawaregowda and Angadi in 2015 across ten villag-
es in India found a significant association of gender 
with malnourishment. They concluded that 40.1% of 
male children and 36.7% of female children were 
malnourished in their study group, they used WHO 
growth Charts to measure malnutrition23. Similar 
results were summed up by Thurstans et al. in a 
systemic review of 44 studies. They evaluated the sex 
difference in malnutrition over a wide geographical 
region of the world. They concluded that there is a 
female advantage factor and that boys are found 
to be more vulnerable, but the gender difference 
plays a weaker role in South Asia as compared to 
other parts of the world24.

We also observed that having two or more siblings 
under five years of age predisposes a child to 
malnutrition. A cross-sectional analysis across three 
countries of South Asia by Raj et al. concluded that 
the higher birth order increases the risk of malnutri-
tion and that a female child is affected more than a 
higher birth-order male child25. Culturally more 
siblings in the family indicate a desire for a male 
child and hence a preferential treatment for them26.

High cases of fatalities due to malnutrition adds up 
to the psychosocial burden of society27. Every day, 
millions of people fight against hunger worldwide 
according to the Global Report on Food Crises28. 

According to the WHO, the years 2016-2025 are 
proclaimed as the Decade of Action on Nutrition to 
overcome all forms of malnutrition and to meet 

global nutrition targets and diet-related issues glob-
ally29. This goal can be achieved in Pakistan by 
following WHO policies and empowering nutritional 
governance and accountability30. The limitations of 
our study were, recall bias as we depend on the 
mother’s memory to answer the questionnaire. We 
choose a homogenous sample to study and did not 
classify various levels of malnutrition or separated 
the data based on gender or specify the gender of 
siblings in the household. 

CONCLUSION
In this study, 61% of the children had PCM. Important 
predisposing factors found in this study were female 
gender, low socioeconomic condition of the family, 
and birth order or having multiple younger siblings, 
especially under 5 years of age. These participants 
are found to be consuming a less nutrient-dense 
diet with an increased incidence of acute illness, 
particularly infectious diseases like Measles, and 
higher incidences of worm infestation. Poor health 
access and nutritional deficiencies have been the 
primary reason for protein-energy malnutrition in 
Sikandarabad. Lack of maternal knowledge of 
nutrition and food selection is seen to be a very 
important factor as well as awareness when reach-
ing out to seek medical help if needed. Also, a large 
number of children in a household significantly 
increases the burden on the families to provide food 
and close attention to their young children’s health 
needs. Basic awareness among parents regarding 
balanced nutrition, widespread vaccination drives, 
and population control education can prevent 
malnutrition and will reduce the burden on society 
and improve the health economy. 
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DISCUSSION
Current evidence suggests that there is a link between 
poor oral health status and increased consumption of 
smoking tobacco, gutka and other related products 
11-14. The present study highlighted the poor oral health 
status among incarcerated women in Pakistan. Most 
of the women used gutka, chalia, and about 
one-fourth of the participants were active smokers. 
However, the current study failed to find an associa-
tion between DMFT score and substance use among 
prisoners15. Nevertheless, a significant correlation was 
found between the severity of periodontitis and 
substance use (p=0.03). A study by Vellappally et al. 
revealed that tobacco chewers had the highest 
number of decayed teeth (6.96) and the greatest 
number of mucosal lesions (22.7%) 16. 

In contrast to the present study, a comprehensive 
metanalysis composed of 28 studies revealed that 
people with substance use disorder had significantly 
higher mean scores for DMFT scores [mean differ-
ence = 5.15, 95% confidence interval (CI) = 
2.61–7.69]. Meta-analysis revealed that there were 
more participants with decayed teeth and less 
frequency of restorations, thereby indicating less 
accessibility to oral care. Individuals with substance 
use also demonstrated greater rates of tooth loss 
and progressive periodontal disease as compared 
to healthy individuals. To sum it up, individuals with 
substance use disorders were more prone to severe 
dental caries and periodontal disease than the 
healthy population and were less likely to receive 
dental care17.
 
Arjun et al. explored the oral health status among 
inmates with psychiatric comorbidities and their use 
of tobacco. It was found that most of the inmates 
with psychiatric issues had a habit of tobacco 
consumption. Furthermore, the study discovered a 
significant correlation between oral mucosal lesions 
with tobacco-related habits18. A local study 
conducted by Qadir et al. revealed that out of the 
433 inmates in Karachi, 89% were addicted to at 
least one addiction such as smoking, naswar, pan, 
gutka and manpuri, heroin, ganja (cannabis), 
charas (hashish form of cannabis), and opium19. 
Similarly, Mukhtar reported that among the female 

prisoners of Pakistan, 24.9% were smokers of whom 
5% smoked a maximum of 40 cigarettes per day. In 
the present study, 16.8% were smokers. Evidence 
suggests that a high number of female prisoners 
suffer from substance use disorders, had dental 
issues, and also suffered from various other psychiat-
ric issues19. All these issues could be linked with each 
other; however, this warrants further investigation 
into the matter. In another study from London, it was 
found that the prisoners’ overall health was poor 
and they frequently consumed tobacco, alcohol, 
and high-sugar diets and thus, many of the prisoners 
had high levels of tooth decay20. India also reported 
a high prevalence rate of dental caries among 
prisoners i.e., 97.5% with a mean DMFT of 5.26 21. 

The smoking prevalence of female prisoners (81%) 
was found to be significantly higher than that of 
male prisoners (71%), according to Christina et al. 
Boredom, stress relief, and peer pressure are all 
possible causes22. According to another survey, 
females had a significantly higher need for fillings 
and extractions than males23. A significant percent-
age of female inmates underutilize oral healthcare 
facilities in prison, which may be explained by the 
fact that female inmates may feel apprehensive 
about entering a hospital area managed primarily 
by male inmates which were noted by the investiga-
tor during interviews23. The delivery of services in the 
prison system has several difficulties, such as provid-
ing treatments following security protocols, hiring 
and retaining dental professionals in light of high 
demand, and providing dentists in private practice 
with profitable remuneration24.

To de-escalate the difficult situation, steps must be 
taken. Having a primary oral health home can assist 
clients in developing strong bonds with professionals 
they can rely on to deliver high-quality treatment, 
boost dental visitation rates, and maintain ideal oral 
health. To guarantee that prisoners receive 
high-quality dental care regularly at low to no 
expense, formal regulations and processes must be 
put in place25. The government’s prohibition of 
tobacco smoking in jails should be necessitated. The 
establishment of a long-term program of tobacco 
cessation counseling for the detainees is also 

Table 3: The association between the severity of periodontitis and substance use among incarcerated women.

Severity of Periodontitis
Substance Use

Yes No p-Value

Healthy (<0.1 mm) 19 (21.1%) 18 (43.9%)

0.031
Mild (0.1 - 1.0 mm) 23 (25.6%) 11 (26.8%)

Moderate (1.1 - 2.0 mm) 42 (46.7%) 10 (24.4%)

Severe (2.1 - 3.0 mm) 6 (6.7%) 2 (4.9%)

*Chi square test of association was used and a p≤0.05 was set as statistically significant.

needed to assist them in quitting26. Another strategy 
is to inform the population about oral health, partic-
ularly the causes and preventative measures for oral 
cancer26. The coordination of ongoing services for 
prisoners after release as they reintegrate into 
society should also be conducted through state 
reentry planning committees25. 

There are several limitations to the present study. Due to 
a small sample size, the findings of the study could not be 
generalized to a larger population. Furthermore, some 
participants were not comfortable with divulging their 
true habits regarding substance use which may have led 
to an under-estimated assessment of the substance use 
burden among this vulnerable group. It is tremendously 
crucial to impose a ban on the use of gutka, pan, tobac-
co, and other harmful substances to improve overall oral 
health status among women prisoners in Karachi, 
Pakistan26-28. Such restrictions are effective in literature. A 
study revealed that nearly 23.53% of gutka users had quit 
their habit after the ban was imposed despite its 
availability through illegal sources29,30. 

CONCLUSION
The present study highlighted the alarmingly poor dental 
health status among incarcerated women in the prison 
of Karachi, Pakistan. It explored its association with use of 
various substances including tobacco, pan, gutka, and 
chalia among others. It is recommended that regular 
dental checkups should be offered to women prisoners 
along with awareness programs targeting the harmful 
consequences of substance use. 
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remain limited to childhood but progress into adult-
hood, as stunting is a precursor of overall poor 
development characterized by poverty and chron-
ic illness13. Good nutrition decreases the psychologi-
cal and healthcare burden on the societies of these 
countries13,18. Despite the Universal Declaration of 
Human Rights 1948, when the WHO declared 
adequate food to be a human right, developing 
countries are still facing a growing challenge of 
malnutrition19,20. 

Maternal knowledge of nutrition rather than their 
formal education is found to have the biggest 
impact on child malnutrition, while the father’s 
formal education level has a direct negative 
relationship to the odds of malnourishment in a 
child21. According to Fotso, the rural and urban 
differences in malnutrition have narrowed primarily 
due to the increasing number of urban poor popula-
tions leading to urban malnutrition in recent years22.
 
Our study showed more female children vs. males 
had malnutrition but we did not take into account 
the number of male and female participants or 
gender ratio in our study. Interestingly female 
gender is seen in general as at risk to develop 
malnutrition but scientific data reflects contrary 
findings. A cross-sectional study conducted by 
Jawaregowda and Angadi in 2015 across ten villag-
es in India found a significant association of gender 
with malnourishment. They concluded that 40.1% of 
male children and 36.7% of female children were 
malnourished in their study group, they used WHO 
growth Charts to measure malnutrition23. Similar 
results were summed up by Thurstans et al. in a 
systemic review of 44 studies. They evaluated the sex 
difference in malnutrition over a wide geographical 
region of the world. They concluded that there is a 
female advantage factor and that boys are found 
to be more vulnerable, but the gender difference 
plays a weaker role in South Asia as compared to 
other parts of the world24.

We also observed that having two or more siblings 
under five years of age predisposes a child to 
malnutrition. A cross-sectional analysis across three 
countries of South Asia by Raj et al. concluded that 
the higher birth order increases the risk of malnutri-
tion and that a female child is affected more than a 
higher birth-order male child25. Culturally more 
siblings in the family indicate a desire for a male 
child and hence a preferential treatment for them26.

High cases of fatalities due to malnutrition adds up 
to the psychosocial burden of society27. Every day, 
millions of people fight against hunger worldwide 
according to the Global Report on Food Crises28. 

According to the WHO, the years 2016-2025 are 
proclaimed as the Decade of Action on Nutrition to 
overcome all forms of malnutrition and to meet 

global nutrition targets and diet-related issues glob-
ally29. This goal can be achieved in Pakistan by 
following WHO policies and empowering nutritional 
governance and accountability30. The limitations of 
our study were, recall bias as we depend on the 
mother’s memory to answer the questionnaire. We 
choose a homogenous sample to study and did not 
classify various levels of malnutrition or separated 
the data based on gender or specify the gender of 
siblings in the household. 

CONCLUSION
In this study, 61% of the children had PCM. Important 
predisposing factors found in this study were female 
gender, low socioeconomic condition of the family, 
and birth order or having multiple younger siblings, 
especially under 5 years of age. These participants 
are found to be consuming a less nutrient-dense 
diet with an increased incidence of acute illness, 
particularly infectious diseases like Measles, and 
higher incidences of worm infestation. Poor health 
access and nutritional deficiencies have been the 
primary reason for protein-energy malnutrition in 
Sikandarabad. Lack of maternal knowledge of 
nutrition and food selection is seen to be a very 
important factor as well as awareness when reach-
ing out to seek medical help if needed. Also, a large 
number of children in a household significantly 
increases the burden on the families to provide food 
and close attention to their young children’s health 
needs. Basic awareness among parents regarding 
balanced nutrition, widespread vaccination drives, 
and population control education can prevent 
malnutrition and will reduce the burden on society 
and improve the health economy. 
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Chewable Tobacco is Significantly Associated with Dental Caries and Periodontitis Among Incarcerated Women in Prison



DISCUSSION
Current evidence suggests that there is a link between 
poor oral health status and increased consumption of 
smoking tobacco, gutka and other related products 
11-14. The present study highlighted the poor oral health 
status among incarcerated women in Pakistan. Most 
of the women used gutka, chalia, and about 
one-fourth of the participants were active smokers. 
However, the current study failed to find an associa-
tion between DMFT score and substance use among 
prisoners15. Nevertheless, a significant correlation was 
found between the severity of periodontitis and 
substance use (p=0.03). A study by Vellappally et al. 
revealed that tobacco chewers had the highest 
number of decayed teeth (6.96) and the greatest 
number of mucosal lesions (22.7%) 16. 

In contrast to the present study, a comprehensive 
metanalysis composed of 28 studies revealed that 
people with substance use disorder had significantly 
higher mean scores for DMFT scores [mean differ-
ence = 5.15, 95% confidence interval (CI) = 
2.61–7.69]. Meta-analysis revealed that there were 
more participants with decayed teeth and less 
frequency of restorations, thereby indicating less 
accessibility to oral care. Individuals with substance 
use also demonstrated greater rates of tooth loss 
and progressive periodontal disease as compared 
to healthy individuals. To sum it up, individuals with 
substance use disorders were more prone to severe 
dental caries and periodontal disease than the 
healthy population and were less likely to receive 
dental care17.
 
Arjun et al. explored the oral health status among 
inmates with psychiatric comorbidities and their use 
of tobacco. It was found that most of the inmates 
with psychiatric issues had a habit of tobacco 
consumption. Furthermore, the study discovered a 
significant correlation between oral mucosal lesions 
with tobacco-related habits18. A local study 
conducted by Qadir et al. revealed that out of the 
433 inmates in Karachi, 89% were addicted to at 
least one addiction such as smoking, naswar, pan, 
gutka and manpuri, heroin, ganja (cannabis), 
charas (hashish form of cannabis), and opium19. 
Similarly, Mukhtar reported that among the female 

prisoners of Pakistan, 24.9% were smokers of whom 
5% smoked a maximum of 40 cigarettes per day. In 
the present study, 16.8% were smokers. Evidence 
suggests that a high number of female prisoners 
suffer from substance use disorders, had dental 
issues, and also suffered from various other psychiat-
ric issues19. All these issues could be linked with each 
other; however, this warrants further investigation 
into the matter. In another study from London, it was 
found that the prisoners’ overall health was poor 
and they frequently consumed tobacco, alcohol, 
and high-sugar diets and thus, many of the prisoners 
had high levels of tooth decay20. India also reported 
a high prevalence rate of dental caries among 
prisoners i.e., 97.5% with a mean DMFT of 5.26 21. 

The smoking prevalence of female prisoners (81%) 
was found to be significantly higher than that of 
male prisoners (71%), according to Christina et al. 
Boredom, stress relief, and peer pressure are all 
possible causes22. According to another survey, 
females had a significantly higher need for fillings 
and extractions than males23. A significant percent-
age of female inmates underutilize oral healthcare 
facilities in prison, which may be explained by the 
fact that female inmates may feel apprehensive 
about entering a hospital area managed primarily 
by male inmates which were noted by the investiga-
tor during interviews23. The delivery of services in the 
prison system has several difficulties, such as provid-
ing treatments following security protocols, hiring 
and retaining dental professionals in light of high 
demand, and providing dentists in private practice 
with profitable remuneration24.

To de-escalate the difficult situation, steps must be 
taken. Having a primary oral health home can assist 
clients in developing strong bonds with professionals 
they can rely on to deliver high-quality treatment, 
boost dental visitation rates, and maintain ideal oral 
health. To guarantee that prisoners receive 
high-quality dental care regularly at low to no 
expense, formal regulations and processes must be 
put in place25. The government’s prohibition of 
tobacco smoking in jails should be necessitated. The 
establishment of a long-term program of tobacco 
cessation counseling for the detainees is also 

needed to assist them in quitting26. Another strategy 
is to inform the population about oral health, partic-
ularly the causes and preventative measures for oral 
cancer26. The coordination of ongoing services for 
prisoners after release as they reintegrate into 
society should also be conducted through state 
reentry planning committees25. 

There are several limitations to the present study. Due to 
a small sample size, the findings of the study could not be 
generalized to a larger population. Furthermore, some 
participants were not comfortable with divulging their 
true habits regarding substance use which may have led 
to an under-estimated assessment of the substance use 
burden among this vulnerable group. It is tremendously 
crucial to impose a ban on the use of gutka, pan, tobac-
co, and other harmful substances to improve overall oral 
health status among women prisoners in Karachi, 
Pakistan26-28. Such restrictions are effective in literature. A 
study revealed that nearly 23.53% of gutka users had quit 
their habit after the ban was imposed despite its 
availability through illegal sources29,30. 

CONCLUSION
The present study highlighted the alarmingly poor dental 
health status among incarcerated women in the prison 
of Karachi, Pakistan. It explored its association with use of 
various substances including tobacco, pan, gutka, and 
chalia among others. It is recommended that regular 
dental checkups should be offered to women prisoners 
along with awareness programs targeting the harmful 
consequences of substance use. 
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remain limited to childhood but progress into adult-
hood, as stunting is a precursor of overall poor 
development characterized by poverty and chron-
ic illness13. Good nutrition decreases the psychologi-
cal and healthcare burden on the societies of these 
countries13,18. Despite the Universal Declaration of 
Human Rights 1948, when the WHO declared 
adequate food to be a human right, developing 
countries are still facing a growing challenge of 
malnutrition19,20. 

Maternal knowledge of nutrition rather than their 
formal education is found to have the biggest 
impact on child malnutrition, while the father’s 
formal education level has a direct negative 
relationship to the odds of malnourishment in a 
child21. According to Fotso, the rural and urban 
differences in malnutrition have narrowed primarily 
due to the increasing number of urban poor popula-
tions leading to urban malnutrition in recent years22.
 
Our study showed more female children vs. males 
had malnutrition but we did not take into account 
the number of male and female participants or 
gender ratio in our study. Interestingly female 
gender is seen in general as at risk to develop 
malnutrition but scientific data reflects contrary 
findings. A cross-sectional study conducted by 
Jawaregowda and Angadi in 2015 across ten villag-
es in India found a significant association of gender 
with malnourishment. They concluded that 40.1% of 
male children and 36.7% of female children were 
malnourished in their study group, they used WHO 
growth Charts to measure malnutrition23. Similar 
results were summed up by Thurstans et al. in a 
systemic review of 44 studies. They evaluated the sex 
difference in malnutrition over a wide geographical 
region of the world. They concluded that there is a 
female advantage factor and that boys are found 
to be more vulnerable, but the gender difference 
plays a weaker role in South Asia as compared to 
other parts of the world24.

We also observed that having two or more siblings 
under five years of age predisposes a child to 
malnutrition. A cross-sectional analysis across three 
countries of South Asia by Raj et al. concluded that 
the higher birth order increases the risk of malnutri-
tion and that a female child is affected more than a 
higher birth-order male child25. Culturally more 
siblings in the family indicate a desire for a male 
child and hence a preferential treatment for them26.

High cases of fatalities due to malnutrition adds up 
to the psychosocial burden of society27. Every day, 
millions of people fight against hunger worldwide 
according to the Global Report on Food Crises28. 

According to the WHO, the years 2016-2025 are 
proclaimed as the Decade of Action on Nutrition to 
overcome all forms of malnutrition and to meet 

global nutrition targets and diet-related issues glob-
ally29. This goal can be achieved in Pakistan by 
following WHO policies and empowering nutritional 
governance and accountability30. The limitations of 
our study were, recall bias as we depend on the 
mother’s memory to answer the questionnaire. We 
choose a homogenous sample to study and did not 
classify various levels of malnutrition or separated 
the data based on gender or specify the gender of 
siblings in the household. 

CONCLUSION
In this study, 61% of the children had PCM. Important 
predisposing factors found in this study were female 
gender, low socioeconomic condition of the family, 
and birth order or having multiple younger siblings, 
especially under 5 years of age. These participants 
are found to be consuming a less nutrient-dense 
diet with an increased incidence of acute illness, 
particularly infectious diseases like Measles, and 
higher incidences of worm infestation. Poor health 
access and nutritional deficiencies have been the 
primary reason for protein-energy malnutrition in 
Sikandarabad. Lack of maternal knowledge of 
nutrition and food selection is seen to be a very 
important factor as well as awareness when reach-
ing out to seek medical help if needed. Also, a large 
number of children in a household significantly 
increases the burden on the families to provide food 
and close attention to their young children’s health 
needs. Basic awareness among parents regarding 
balanced nutrition, widespread vaccination drives, 
and population control education can prevent 
malnutrition and will reduce the burden on society 
and improve the health economy. 
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DISCUSSION
Current evidence suggests that there is a link between 
poor oral health status and increased consumption of 
smoking tobacco, gutka and other related products 
11-14. The present study highlighted the poor oral health 
status among incarcerated women in Pakistan. Most 
of the women used gutka, chalia, and about 
one-fourth of the participants were active smokers. 
However, the current study failed to find an associa-
tion between DMFT score and substance use among 
prisoners15. Nevertheless, a significant correlation was 
found between the severity of periodontitis and 
substance use (p=0.03). A study by Vellappally et al. 
revealed that tobacco chewers had the highest 
number of decayed teeth (6.96) and the greatest 
number of mucosal lesions (22.7%) 16. 

In contrast to the present study, a comprehensive 
metanalysis composed of 28 studies revealed that 
people with substance use disorder had significantly 
higher mean scores for DMFT scores [mean differ-
ence = 5.15, 95% confidence interval (CI) = 
2.61–7.69]. Meta-analysis revealed that there were 
more participants with decayed teeth and less 
frequency of restorations, thereby indicating less 
accessibility to oral care. Individuals with substance 
use also demonstrated greater rates of tooth loss 
and progressive periodontal disease as compared 
to healthy individuals. To sum it up, individuals with 
substance use disorders were more prone to severe 
dental caries and periodontal disease than the 
healthy population and were less likely to receive 
dental care17.
 
Arjun et al. explored the oral health status among 
inmates with psychiatric comorbidities and their use 
of tobacco. It was found that most of the inmates 
with psychiatric issues had a habit of tobacco 
consumption. Furthermore, the study discovered a 
significant correlation between oral mucosal lesions 
with tobacco-related habits18. A local study 
conducted by Qadir et al. revealed that out of the 
433 inmates in Karachi, 89% were addicted to at 
least one addiction such as smoking, naswar, pan, 
gutka and manpuri, heroin, ganja (cannabis), 
charas (hashish form of cannabis), and opium19. 
Similarly, Mukhtar reported that among the female 

prisoners of Pakistan, 24.9% were smokers of whom 
5% smoked a maximum of 40 cigarettes per day. In 
the present study, 16.8% were smokers. Evidence 
suggests that a high number of female prisoners 
suffer from substance use disorders, had dental 
issues, and also suffered from various other psychiat-
ric issues19. All these issues could be linked with each 
other; however, this warrants further investigation 
into the matter. In another study from London, it was 
found that the prisoners’ overall health was poor 
and they frequently consumed tobacco, alcohol, 
and high-sugar diets and thus, many of the prisoners 
had high levels of tooth decay20. India also reported 
a high prevalence rate of dental caries among 
prisoners i.e., 97.5% with a mean DMFT of 5.26 21. 

The smoking prevalence of female prisoners (81%) 
was found to be significantly higher than that of 
male prisoners (71%), according to Christina et al. 
Boredom, stress relief, and peer pressure are all 
possible causes22. According to another survey, 
females had a significantly higher need for fillings 
and extractions than males23. A significant percent-
age of female inmates underutilize oral healthcare 
facilities in prison, which may be explained by the 
fact that female inmates may feel apprehensive 
about entering a hospital area managed primarily 
by male inmates which were noted by the investiga-
tor during interviews23. The delivery of services in the 
prison system has several difficulties, such as provid-
ing treatments following security protocols, hiring 
and retaining dental professionals in light of high 
demand, and providing dentists in private practice 
with profitable remuneration24.

To de-escalate the difficult situation, steps must be 
taken. Having a primary oral health home can assist 
clients in developing strong bonds with professionals 
they can rely on to deliver high-quality treatment, 
boost dental visitation rates, and maintain ideal oral 
health. To guarantee that prisoners receive 
high-quality dental care regularly at low to no 
expense, formal regulations and processes must be 
put in place25. The government’s prohibition of 
tobacco smoking in jails should be necessitated. The 
establishment of a long-term program of tobacco 
cessation counseling for the detainees is also 

needed to assist them in quitting26. Another strategy 
is to inform the population about oral health, partic-
ularly the causes and preventative measures for oral 
cancer26. The coordination of ongoing services for 
prisoners after release as they reintegrate into 
society should also be conducted through state 
reentry planning committees25. 

There are several limitations to the present study. Due to 
a small sample size, the findings of the study could not be 
generalized to a larger population. Furthermore, some 
participants were not comfortable with divulging their 
true habits regarding substance use which may have led 
to an under-estimated assessment of the substance use 
burden among this vulnerable group. It is tremendously 
crucial to impose a ban on the use of gutka, pan, tobac-
co, and other harmful substances to improve overall oral 
health status among women prisoners in Karachi, 
Pakistan26-28. Such restrictions are effective in literature. A 
study revealed that nearly 23.53% of gutka users had quit 
their habit after the ban was imposed despite its 
availability through illegal sources29,30. 

CONCLUSION
The present study highlighted the alarmingly poor dental 
health status among incarcerated women in the prison 
of Karachi, Pakistan. It explored its association with use of 
various substances including tobacco, pan, gutka, and 
chalia among others. It is recommended that regular 
dental checkups should be offered to women prisoners 
along with awareness programs targeting the harmful 
consequences of substance use. 
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remain limited to childhood but progress into adult-
hood, as stunting is a precursor of overall poor 
development characterized by poverty and chron-
ic illness13. Good nutrition decreases the psychologi-
cal and healthcare burden on the societies of these 
countries13,18. Despite the Universal Declaration of 
Human Rights 1948, when the WHO declared 
adequate food to be a human right, developing 
countries are still facing a growing challenge of 
malnutrition19,20. 

Maternal knowledge of nutrition rather than their 
formal education is found to have the biggest 
impact on child malnutrition, while the father’s 
formal education level has a direct negative 
relationship to the odds of malnourishment in a 
child21. According to Fotso, the rural and urban 
differences in malnutrition have narrowed primarily 
due to the increasing number of urban poor popula-
tions leading to urban malnutrition in recent years22.
 
Our study showed more female children vs. males 
had malnutrition but we did not take into account 
the number of male and female participants or 
gender ratio in our study. Interestingly female 
gender is seen in general as at risk to develop 
malnutrition but scientific data reflects contrary 
findings. A cross-sectional study conducted by 
Jawaregowda and Angadi in 2015 across ten villag-
es in India found a significant association of gender 
with malnourishment. They concluded that 40.1% of 
male children and 36.7% of female children were 
malnourished in their study group, they used WHO 
growth Charts to measure malnutrition23. Similar 
results were summed up by Thurstans et al. in a 
systemic review of 44 studies. They evaluated the sex 
difference in malnutrition over a wide geographical 
region of the world. They concluded that there is a 
female advantage factor and that boys are found 
to be more vulnerable, but the gender difference 
plays a weaker role in South Asia as compared to 
other parts of the world24.

We also observed that having two or more siblings 
under five years of age predisposes a child to 
malnutrition. A cross-sectional analysis across three 
countries of South Asia by Raj et al. concluded that 
the higher birth order increases the risk of malnutri-
tion and that a female child is affected more than a 
higher birth-order male child25. Culturally more 
siblings in the family indicate a desire for a male 
child and hence a preferential treatment for them26.

High cases of fatalities due to malnutrition adds up 
to the psychosocial burden of society27. Every day, 
millions of people fight against hunger worldwide 
according to the Global Report on Food Crises28. 

According to the WHO, the years 2016-2025 are 
proclaimed as the Decade of Action on Nutrition to 
overcome all forms of malnutrition and to meet 

global nutrition targets and diet-related issues glob-
ally29. This goal can be achieved in Pakistan by 
following WHO policies and empowering nutritional 
governance and accountability30. The limitations of 
our study were, recall bias as we depend on the 
mother’s memory to answer the questionnaire. We 
choose a homogenous sample to study and did not 
classify various levels of malnutrition or separated 
the data based on gender or specify the gender of 
siblings in the household. 

CONCLUSION
In this study, 61% of the children had PCM. Important 
predisposing factors found in this study were female 
gender, low socioeconomic condition of the family, 
and birth order or having multiple younger siblings, 
especially under 5 years of age. These participants 
are found to be consuming a less nutrient-dense 
diet with an increased incidence of acute illness, 
particularly infectious diseases like Measles, and 
higher incidences of worm infestation. Poor health 
access and nutritional deficiencies have been the 
primary reason for protein-energy malnutrition in 
Sikandarabad. Lack of maternal knowledge of 
nutrition and food selection is seen to be a very 
important factor as well as awareness when reach-
ing out to seek medical help if needed. Also, a large 
number of children in a household significantly 
increases the burden on the families to provide food 
and close attention to their young children’s health 
needs. Basic awareness among parents regarding 
balanced nutrition, widespread vaccination drives, 
and population control education can prevent 
malnutrition and will reduce the burden on society 
and improve the health economy. 
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