
Introduction 
Hyperemesis gravidarum (HG) is a severe complication of 
pregnancy characterised by severe nausea and vomiting. It 
occurs in 0.3-2% of all pregnancies.1 It usually results in 
dehydration, starvation, loss of >5% of pre-pregnancy body-
weight and electrolyte imbalance. It is the commonest 
indication of hospitalisation in the first half of pregnancy, and 
is also a cause of pre-term delivery. Human chorionic 
gonadotropin (HCG) hormone is the most often stated likely 
cause of HG. The mechanism by which HCG causes HG 
remains unclear, but proposed mechanisms include a 
stimulating effect on the secretory processes in the upper 
gastrointestinal tract (GIT) or by stimulation of thyroid 
function because of its structural similarity to thyroid 
stimulating hormone (TSH).2 Although most women with 
nausea and vomiting have symptoms limited to the first 
trimester, some patients have symptoms in their second 
trimester and a small percentage of women have prolonged 
course with symptoms extending until delivery. It is 
estimated that 70-80% of pregnant women experience 
nausea and vomiting. Nausea and vomiting in pregnancy 

(NVP) is more common in younger women with education 
level <12 years, non-smokers and obese women.3 NVP has 
been associated with low income level and part-time 
employment status.4 Due to HG, career problems, difficulties 
in taking sick leave and loss of job during hospitalisation 
have been frequently reported by working women.5 
Another cause of HG is high levels of thyroxin, oestrogen and 
progesterone. It is the most common cause of 
hospitalisation and is potentially lethal if not treated. States 
of high oestrogen concentration, such as low parity and high 
maternal body mass index (BMI), have been associated with 
higher incidence of HG.3 It is a common pregnancy 
complication and is a multifactorial condition that has been 
associated with many risk factors, including multiple 
gestations, trophoblastic disease, HG with prior pregnancy, 
foetal abnormalities, such as triploidy, trisomy 21 and 
hydrops foetalis, and nulliparity.6 More recently, it had been 
noted that mothers carrying foetuses with Down's 
Syndrome (DS), a condition associated with elevated HCG, 
are more likely to have NVP. Family history of HG is also a risk, 
with approximately 28% women reporting a history of HG in 
their mothers and 19% reporting their sisters had similar 
symptoms.7 HG is common in patients with low 
socioeconomic status and is most common in women 
carrying a female foetus.8 Studies on patients suffering from 
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Abstract 
Objectives: To determine the frequency of hyperemesis gravidarum (HG) and associated factors among pregnant 
women. 
Method: The hospital-based cross-sectional study was conducted from October 2016 to March 2017 at Lady 
Reading Hospital (LRH), Peshawar, District Headquarter Hospital (DHQ), Mardan, and District Headquarter Hospital, 
Nowshera, Khyber Pakhtunkhwa, Pakistan, and comprised data of 146 pregnant women with hyperemesis 
gravidarum. Data was compiled using pre-designed proforma. Frequency data of HG was also collected from the 
two hospitals of Peshawar and Mardan presenting in 2015 and 2016. Blood samples of all patients were analysed for 
serum electrolytes and complete blood count. Data was analyzed using Microsoft Excel 2010. 
Results: Mean frequency of HG in LRH Peshawar and DHQ Mardan during 2015 and 2016 was 14.5% and 8.34% 
respectively. Of the 146 women, 103(70.5%) belonged to Nowshera, 24(16.4%) to Peshawar and 19(13%) to Mardan. 
The overall mean age was 27±4.9 years, and maximum number of patients 67(45.89%) were aged 26-30 years. Major 
risk factor was urinary tract infection in Nowshera 30(29%) and Mardan 5(26.3%), while no major factor was 
identified in Peshawar. Patients in the first trimester were 59(57.28%) in Nowshera, 19(100%) in Mardan and 
19(83.3%) in Peshawar, and primigravidas were 19(18.4%), 6(25%) and 8(42%) respectively. Overall, 119(81.5%) 
patients had no history of abortion. 
Conclusion: The prevalence of hyperemesis gravidarum was high in Nowshera, Mardan and Peshawar, 
predominantly during the first trimester of pregnancy.  
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HG show conflicting results, with some reporting effects on 
neonatal outcome and others reporting a rather beneficial 
association with pregnancy outcome.9 Hyperthyroidism has 
been associated with HG severity. Transient hyperthyroidism 
may be responsible for 40-70% of thyroid function 
abnormalities in pregnancy, and it usually resolves by 18 
weeks without treatment.10 Several other mechanisms that 
have been proposed for HG include changes in GIT motility, 
thyroid dysfunction, hypofunction of the anterior pituitary 
and adrenal cortex, and abnormalities of corpus luteum.11 
Women who had HG were found to be more likely to 
consider termination.12 HG incidence was higher in women 
with unplanned pregnancies compared to those with 
planned pregnancies.13 Genetic predisposition suggested 
that genetic component is essential in discovering an HG 
aetiology.14 RYR2 has two variants; L3277R is novel and 
G1886S is common. The common variant is segregated with 
HG in two families. By replication of G1886S, a study found 
that common variants rs790899 and rs1891246 were 
significantly associated with HG and weight-loss. A number 
of studies have been reported on HG prevalence and its 
association worldwide.13,15-20 To our knowledge, no such 
study has been conducted in the Khyber Pakhtunkhwa (KP) 
province of Pakistan. The current study was planned to fill 
that gap in literature by ascertaining HG incidence and its 
associated risk factors among the pregnant women 
hospitalized in selected regions of the province. 

Subjects and Methods 
The hospital-based cross-sectional study was conducted 

from October 2016 to March 2017 at Lady Reading Hospital 
(LRH), Peshawar, District Headquarter Hospital (DHQ), 
Mardan, and DHQ Nowshera, KP, Pakistan, and comprised 
data of pregnant women, including primigravidas, aged 15-
45 years with HG presenting with NVP and morning 
sickness, and admitted to hospital. Frequency data of HG for 
previous two years i.e. 2015 and 2016 was also obtained 
from LRH Peshawar and DHQ Mardan while no such data 
was available from Nowshera. Approval was taken from the 
Institute. For the purpose of the study, severe NVP was 
defined as having the feeling and vomiting at least three 
times a day. Those who vomited due to normal NVP were 
excluded. During the study period only 146 HG confirmed 
patients were recruited from all the three hospitals included 
in the study. 

After taking informed consent from each subject, data 
was obtained using a pre-designed proforma which was 
filled by the patients themselves. Data collected included 
age, literacy, socio-demographic parameters, obstetric 
history and current antenatal risk factors. Blood samples 
were taken from the HG patients and were tested for 
serum electrolyte and complete blood count (CBC). 

Data was analysed using Microsoft Excel 2010, and was 
expressed as frequencies and percentages as well as 
means and standard deviation (SD), as applicable. 

Results 
In 2015, the frequency of HG at LRH Peshawar and DHQ 
Mardan was 4680/32500 (14.4%) and 66/1065 (6.19%), 
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Table-1: Socio-demographic data of hyperemesis gravidarum (HG) patients (N=146). 
 
Parameters                       Nowshera             Means± SD                   Mardan                   Means± SD                 Peshawar                    Means±SD                       Total                      Means±SD 
 
Age                                                                                                                                                                                                                                                                                                                                          
16-20                                        5(4.85%)                                                         5(26.31%)                                                               6(25%)                                                                16(10. 95%) 
21-25                                     18(17.47%)                                                      6(31.57%)                                                             9(37.5%)                                                              33(22. 60%) 
26-30                                     61(59. 22%)                                                       3(15.7%)                                                              3(12.5%)                                                              67(45. 89%) 
31-35                                     15(14. 56%)               27.8± 4.2                     5(26.3%)                     25.1±5.7                     5(20.43%)                        25±5.94                    25(17. 12%)                    27±4.9 
36-40                                        3(2.91%)                                                                   -                                                                       1(4.16%)                                                                 4(2. 73%) 
41-45                                        1(0.97%)                                                                   -                                                                               -                                                                         1(0. 68%) 
Total                                               103                                                                       19                                                                            24                                                                     146(99.97%) 
Education                                                                                                                                                                                                                                             
Illiterate                                73(70.87%)                                                        9(47.3%)                                                           11(45. 83%)                                                            93(63.69%) 
Middle                                     4(3. 88%)                                                         2(10.52%)                                                             1(4.16%)                                                                 7(4.79%) 
Matric                                     14(13.59%)                                                        5(26.3%)                                                              3(12.5%)                                                                22(15.0%) 
Intermediate                         2 (1.94%)                                                          1(5.26%)                                                              3(12.5%)                                                                 6(4.10%) 
Graduate                                 7 (6.79%)                                                          2(10.5%)                                                             5(20.83%)                                                               14(9.58%) 
University                                3(2.91%)                                                                   -                                                                       1(4.16%)                                                                 4(2.73%) 
Total                                               103                                                                       19                                                                            24                                                                     146(99.95%) 
Status                                                                                                                                                                                                                                                                                             
Housewives                          100 (97 %)                                                      17(89.47%)                                                         20(83.33%)                                                              137(93%) 
Working women                   3(2.91%)                                                         2(10.52%)                                                            4(16.66%)                                                                9(6.16%) 
Total                                               103                                                                       19                                                                            24                                                                     146(99.96%) 
 

SD: standard deviation.



and the corresponding numbers in 2016 were 
5040/34315(14.68%) and 101/883(11.43%). 

Of the 146 women in the study, 103(70.5%) belonged to 
Nowshera, 24(16.4%) to Peshawar and 19(13%) to 
Mardan. The overall mean age was 27±4.9 years and 
maximum number of patients 67(45.89%) were aged 26-
30 years (Table-1). 

Obstetric history noted the gestational age and gravidity 
of the subjects as well as previous abortions, if any, and 

outcome of previous pregnancies (Table-2; Figures-1, 2). 

Major risk factor was urinary tract infection in Nowshera 
30(29%) and Mardan 5(26.3%), while no major factor was 
identified in Peshawar (Table-3). 

Serum electrolytes and CBC results of confirmed HG 
patients showed normal values for all parameters (data 
not shown) and revealed no potential association with 
the prevalence of HG in study samples (p>0.05). 

J Pak Med Assoc

615 M. Nawaz, Rishma, S. G. Afridi, et al

Table-2: Obstetric history of hyperemesis gravidarum (HG) patients (N=146). 
 
Gravidity                                                                 Nowshera (%age)                                               Mardan                                                Peshawar (%age)                                                Total (%age) 
 
1-2                                                                                      30 (29. 12%)                                                    8 (42. 10%)                                                    13 (54. 16%)                                                         51 (34. 93%) 
3-4                                                                                      35 (33. 98%)                                                   10(52. 63%)                                                     8 (33. 33%)                                                          53 (36. 30%) 
5-6                                                                                      38 (36. 89%)                                                     1(5. 26%)                                                        3 (12. 5%)                                                           42 (28. 76%) 
Total                                                                                            103                                                                      19                                                                        24                                                                  146 (99. 99%) 
Parity 
None                                                                                   19 (18. 44%)                                                    7 (36. 84%)                                                     8 (33. 33%)                                                          34 (23. 28%) 
1-2                                                                                      37 (35. 92%)                                                  10 (52. 63%)                                                   10 (41. 66%)                                                         57 (39. 72%) 
3-4                                                                                      28 (27. 18%)                                                     2 (10. 5%)                                                       5 (20. 83%)                                                          35 (22. 60%) 
≥5                                                                                       19 (18. 44%)                                                              -                                                                 1 (4. 16%)                                                           20 (14. 38%) 
Total                                                                                            103                                                                      19                                                                        24                                                                  146 (99. 98%) 
Abortions 
None                                                                                    85 (82. 5%)                                                    14 (73. 68%)                                                   20 (83. 33%)                                                         119 (81. 5%) 
1-2                                                                                       10 (9. 70%)                                                     5 (26. 31%)                                                     4 (16. 66%)                                                          19 (10. 95%) 
≥3                                                                                         8 (7. 76%)                                                                 -                                                                           -                                                                       8 (5. 47%) 
Total                                                                                            103                                                                      19                                                                        24                                                                            146 
Outcomes of previous pregnancy 
None                                                                                   17 (16. 50%)                                                    7 (36. 84%)                                                     8 (33. 33%)                                                          32 (21. 91%) 
NVD                                                                                      82 (79. 6%)                                                    11 (57. 89%)                                                   13 (54. 16%)                                                        106 (72. 60%) 
CS                                                                                           4 (3. 88%)                                                       1 (5. 26%)                                                        3 (12. 5%)                                                              8 (5. 47%) 
Total                                                                                            103                                                                      19                                                                        24                                                                  146 (99. 98%) 
 

NVD: Normal vaginal delivery; CS- Caesarean section.

Table-3: Distribution of hyperemesis gravidarum (HG) patients on the basis of current antenatal risk factors (N=146). 
 
Risk factors                                                            Nowshera (%age)                                       Mardan (%age)                                        Peshawar (%age)                                                Total (%age) 
 
None                                                                                   27 (26. 21%)                                                    9 (47. 36%)                                                     21 (87. 5%)                                                          57 (39. 04%) 
Anorexia                                                                              2 (1. 94%)                                                                 -                                                                           -                                                                       2 (1. 36%) 
Multiple pregnancy                                                                   -                                                                 1 (5. 26%)                                                                 -                                                                       1 (0. 68%) 
Gastro-Intestinal (GIT) diseases                                25 (24. 27%)                                                              -                                                                           -                                                                     25 (17. 80%) 
Urinary Tract Infection (UTI)                                       30 (29. 12%)                                                    5 (26. 31%)                                                                -                                                                     35 (23. 97%) 
Anaemia                                                                             12 (1. 65%)                                                      1 (5. 26%)                                                        1 (4. 16%)                                                           14 (11. 64%) 
Anaemia & UTI                                                                  3 (2. 91%)                                                                 -                                                                 1 (4. 16%)                                                              4 (2. 73%) 
Hypertension                                                                     3 (2. 91%)                                                       1 (5. 26%)                                                                 -                                                                       4 (2. 73%) 
Diabetic                                                                                         -                                                                          -                                                                 1 (4. 16%)                                                              1 (0. 68%) 
GIT & High blood pressure                                                      -                                                                 1 (5. 26%)                                                                 -                                                                       1 (0. 68%) 
Anaemia & GIT diseases                                                          -                                                                 1 (5. 26%)                                                                 -                                                                       1 (0. 68%) 
UTI and hypertension                                                      1 (0. 97%)                                                                 -                                                                           -                                                                       1 (0. 68%) 
Total                                                                                            103                                                                      19                                                                        24                                                                  146 (99. 94%)



Discussion 
HG, a severe complication in pregnancy, is defined by 
many as severe NVP.21 The HG prevalence in the current 
study is in agreement with some studies,15 and in contrast 
with others.16,17,20 

The current study noted the highest HG prevalence in the 
26-30 years age group, which was in line with a study 
which reported 30.55% at age 25-29 years,22 and in 
contradiction with another study which reported the 
highest percentage at age 21-25 years.17 

In the current study, majority of the women were 
admitted in their first trimester which was consistent with 

earlier results.17,20 Of all the HG patients, 
18.49% were primigravida in the current 
study and the finding was contradictory to 
34.7% reported earlier.18 The present study 
revealed risk factors like UTI, GTI diseases 
and multiple pregnancy, which were 
somewhat consistent with one study17 and 
was in contrast to another which found 
hyperthyroidism, diabetes and previous 
molar pregnancy as HG risk factors.20 In the 
current study, 69% women were illiterate, 
93.8% were housewives and were unaware 
of the lethal aspects of HG. Similar results 
have been reported earlier.18 The current 
study also reported that there were no 
previous history of abortion in 81.5% 
subjects. An earlier study reported much 
higher percentage of abortions in HG 
patients.19 

In terms of limitations, the current study has 
a much smaller sample size than what is 
necessary for better analysis. Also, genetic 
analysis of HG is required to find out the 
exact causes. Large-scale studies are 
recommended that may systematically 
review the risk factors and causal pathways 
of HG and evaluate the association between 
HG and its association with socio-economic 
status, geographic variation and other 
understudied parameters.  

Conclusion 
HG frequency was found to be high in 
Nowshera, Mardan and Peshawar, 
predominantly during the first trimester of 
pregnancy, with UTI being the major risk 
factor. 
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